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do you 
screen or 
size dry 
chemicals? 





BAR-NUN SIFTER 


Do you need to grade a material by 
particle size . . . screen out oversize and 
undersize particles . . . remove lumps or 
foreign materials . . . or make any type 
of particle-size separation? Then you 
want these Bar-Nun Rotary Sifter ad- 
vantages: 


© Accurate separations in large 
volume, produced in limited 
floor space. 


Screens totally enclosed by dust- 
tight, all-metal box. Optional 
stainless steel construction. 


Easy cleaning. Flip-action 
clamps permit quick opening of 
box, call op removal of screens 
for thorough cleaning. 


Smooth, low cost operation. Ex- 
clusive, all-mechanical design 
and ru construction give 
trouble-free performance even 
in continuous service on “hard- 
to-sift” materials. 


For single or multiple separations, as 
fine as 325 mesh—in laboratory work 
or big volume, heavy duty production— 
you'll get bonus rformance from a 
Bar-Nun Rotary Sitter. Users’ repeat 
orders prove it. Write for specific details 
and recommendations without obligation 


SEND FOR 6-PAGE BULLETIN 503. 


For details on other Gump processing equvip- 
ment, refer to your copy of Chemical En- 
gineering Catalog. 


Seana Fen Ge cmeemse aOuNanD 
B. F. GUMP CO. 


Since 1872 
1311 S. Guus Avenve * Chicago 50, Illinois 


For more information, circle No. 53 
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Industrial cooling towers, 
Simplified control systems engineering, 
among new book subjects 


Tue Inpustria Coo.tinc Tower, 
K. K. McKelvey and M. Brooke, D. 
Van Nostrand Co., Princeton, N. J., 
(1959), 429 p., $15.75. 


Reviewed by A. L. Fuller, Senior En- 
gineer in ge of Cooling Tower 
Research and Development, Fluor 
Corporation, Ltd., Whittier, Califor- 


nia. 


Here is a book which should be 
welcomed by designers and users of 
cooling towers the world over. The 
book brings together, in one volume, a 
considerable amount of important and 
useful data on evaporative water cool- 
ing and the associated heat and mass 
transfer equipment in which the proc- 
ess is carried out. It is divided into 
sixteen chapters covering psychrom- 
etry, fundamentals, heat transfer, 
natural draft towers, tower perform- 
ance, packing arrangements, types of 
cooling equipment, mist elimination, 
recirculation, water treatment, struc- 
tural design, auxiliary equipment, 
economics, tower selection, tower con- 
struction, and tower testing. Quite 
complete. 

The authors have undertaken a 
project of considerable scope, and of 
collecting and assembling data from 
many countries into a homogeneous 
reference on water cooling technol- 
ogy. The book includes engineering 
data principally from U. S. A., Can- 
ada, ~~ Ireland, The Nether- 
lands, any, France, Sweden, 
Russia, Egypt, and India. 

It was noted that the definitions in 
the “List of Symbols,” which are in 
themselves somewhat sketchy, do not 
include a set of customarily used 
units. The units are given in the text. 
Although this situation makes the 
book unhandy at times, it is some- 
what understandable when the inter- 
national coverage and scope of the 
‘book are considered. 
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Of considerable interest to U. S. 
engineers is the thorough treatment 
given hyperbolic cooling towers. Mr. 
K. K. McKelvey, who is a chartered 
civil and structural engineer in Lon- 
don with experience in reinforced 
concrete engineering (among other 
things), has authoritatively described 
the performance and structural desi 
considerations, the construction, 
operation and the maintenance of 
these huge structures. 

Mr. Maxey Brooke is supervisory 
chemist for Phillips Petroleum Com- 
panay in Sweeny, Texas, and chair- 
man of the committee on coolin 
water in the “National Association o 
Corrosion Engineers.” Brooke has 
written many pa on water and 
has contributed a lot of very practical 
“know-how” information on the oper- 
ation, maintenance, and water control 
problems which confront tower oper- 
ators throughout the world. 

This book is recommended as being 
highly useful to engineers and opera- 
tors of cooling tower equipment. Its 
aim to give broad technical and inter- 
nati grounding in evaporative 
water cooling has been accomplished. 


A Srmvpuiriep TECHNIQUE oF CoN- 
Trot System ENGINEERING, G. K. 
Tucker and D. M. Wills, Minneapolis 
Honeywell Regulator Co., (1958), 
303 p. 


Reviewed Theodore J. Williams, 
Monsanto C: ical Company. 


Messrs. Tucker and Wills have au- 
thored a truly remarkable little text- 
book in their “Simplified Technique 
of Control System Engineering”. 
While being elementary to the high- 
est de and in addition confining 
itself almost completely to algebra in 
its mathematical treatment, it still 
manages to convey an amazing 
amount of information about the com- 


plex subject of automatic control. It 
accomplishes this by means of a very 
large number of very clear figures 
(136) and illustrative tables (19) in 
its 303 pages. In addition, the writin 
—* quite clear and easy to read, 
while the step-by-step method of 
senting the details of problem analysis 
and of blem solution is extremely 
easy to follow. 

This book is icularly recom- 
mended for the technician or the eng 
neer just beginning a study of the su 
= automatic control. However, 

use of its elementary nature, this 
text confines itself to the Bodé method 
of data presentation, to linear sys- 
tems, and to the manipulation of 
experimental data and standard con- 
trol elements. Thus, the reader will 
find that he must go very soon to 
much more advanced texts for further 
detailed knowledge of his subject. At 
the same time, I am sure he will find 
that his understanding of these latter 
texts will be much improved by the 
insight which Tucker and Wills’ book 
has given him into control system be- 
havior. Indeed, I would guess that 
even the most rienced control 
engineer would find | his appreciation 
of his subject improved by a reading 
of this book and an e to these 
authors’ viewpoint on the presentation 
of this material. 

This text is too elementary to be 
recommended as a college text, but 
its use as subsidiary reading material 
to help illustrate some of the more 
difficult parts of the standard texts 
would well justify its inclusion in all 
school libraries. As mentioned above, 
it is highly recommended for the 
chemical engineer beginning a study 
of process control on his own. It 
would also be very valuable for the 
instrument engineer or instrument 
technician adjusting control systems, 


continued on page 8 
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Ra Radiating out from Cincinnati 





This ig the first of the TGS Terminal Molten 
( Silphy Truck’ and Rail Distribution Stations 
being set upto serve industrial areas of the 
odintry. Regular large tonnage barge shipments 
Molten’ Sulphur from our mines in the Gulf 
aréa are keeping this Cincinnati Terminal well- 
stoeked to meet the growing demand for Molten 
Sulphur in the Ohio River area. 

Additional Molten as well as Solid Sulphur 
terminals are being considered for other parts 
of the country. 


a 






as 


TEXAS GULF SULPHUR COMPANY 


75 East 45th St., New York 17, N. Y. / 811 Rusk Ave., Houston 2, Texas 


Sulphur Producing Units : Newgulf, Texas « Spindletop Dome, Texas 
¢ Moss Bluff, Texas «+ Fannett, Texas « Worland, Wyoming + 





Molten Sulphur in tank cars can be delivered to any 
point in the States or Canada from our nearest mirie or 
recovery plant. Barge deliveries of Molten Sulphur are 
available on all navigable inland waters. Solid Sulphur, 
as for many years, is deliverable all over the world. Large 
inyentories at our mines assure industry it will get its 
supplies when needed. 





For more information, tum te Data Service cord, circle No. 41 
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All stoinless stee! longitudinally finned tube bundle with disc ond doughnut boffles, 





WHITLOCK 
FINNED TUBE 
HEAT 


EXCHANGERS 


Extra heat transfer surface means smaller, 

more powerful exchangers 

To boost heat transfer operations and permit use of more 
compact units, we supply finned tube heat exchangers 
which provide many times the surface area of similar 
exchangers having plain tubes. For many applications 
finned tube exchangers offer considerable savings in 
costs when you're buying heat transfer surface — they 
also conserve installation space. Whitlock’s long 
experience in the design and building of heat transfer 
equipment includes use of finned tubes as well as many 
other constructions, materials, and fabricating tech- 
niques. Ask our engineers to recommend the heat 
exchanger for your job. 


@ A Few Whitlock FINNED TUBE Applications 
























Reboiler Condenser Inter-Cooler 
After Cooler Air Cooler Oil Heater 
Heater Gas Cooler Oil to Oil Heat Exchanger 








For more information, turn te Deta Service card, circle Ne. 6 
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a marginal notes 


from page 6 
since it contains a > number of 
“rules of thumb” step-by-step 
analysis procedures which would be 
very valuable in this work. 

Tee Srructrure or ELEcTROLYTIC 


So.vtTions, edited Walter J. 
Hamer, John Wiley & Sons, Inc., 
New York, N. Y., (1959), 441 pages, 
$18.50. 


Reviewed by C. L. Mantell, Newark 


College of Engineering, Newark, N. J. 
This book ts a group of 
papers presented at a symposium on 


electrolytic solutions at a meeting of 
The Electrochemical in Wash- 
ington, D. C., 1957, on the 70th An- 
niversary of the contributions of 
Arrhenius, van't Huff, and Ostwald to 
our knowledge of electrolytes. The 
cover activity and osmotic co- 
ients; incomplete dissociation in 
aqueous salt solutions; Raman spectral 
investigations of ionic equilibria; hy- 
drogen bond structure, proton hydra- 
tion, and proton transfer; ionic vibra- 
tion potentials; electrostatic free 
energy of concentrated electrolyte so- 
lutions; heats of dilution of dilute so- 
lutions; diffusion and activity coeffi- 
cients; Soret coefficients; thermal dif- 
fusion; the emf method of determina- 
tion of ionization constants; conduct- 
ance and pH measurements: ioniza- 
tion equilibria; jonic mobility; electro- 
phoresis and conductivity; properties 
of rare earth salts in electrolytic so- 
lutions; thermodynamic properties; 
aquo-ions and ion pairs; melting me- 
chanisms of ionic crystals; and com- 
plex ions in molten salts. 

This is a volume for scholars, in 
that there has been no editorial co- 
ordination of the papers, each one 
standing alone, and, discouragingly 
from the student's viewpoint, using its 
own nomenclature and symbols with- 
out standardization. 

The chapters are individual con- 
tributions to a complex historical sub- 
ject and contain opinions on a wide 
variety of subjects, some of which 
may be highly controversial. Typical 
of a summing up is this statement on 
page 113: 

“After thirty years no one has 
yet succeeded in using, or in 
modifying, the Debye-Hiickel 
theory in a way which is able to 
give an exact account of activity 
coefficients, or of heats of dilution, 
in real solutions without TT 
ing parameters which not only 
are empirical but also take on 

continued on page 10 
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Forward Step in KC] Crystallization 


A new Swenson Crystallizer is helping the Na- Swenson Crystallizers are designed to meet 
tional Potash Company of New Mexico make your requirements, both as to construction 
KCl (potassium chloride) crystals of the desired materials and capacity. New technical pa- 
size and of exceptional uniformity. The opera- per gives valuable facts. Send for it today. 
tion is simple and stable. Downtime is minimized Swenson Evaporator Company, !5669 Lath- 
due to an unusually long boil-out cycle. rop Avenue, Harvey, Illinois. 


67 OF AMERICA’S “FIRST HUNDRED” CORPORATIONS ARE WHITING CUSTOMERS 


SRENSO 


Proved Engineering for the Process industries Since 1889 


WHITING — MANUFACTURERS OF CRANES, TRAMBEAM HANDLING SYSTEMS, TRACKMOBILES, FOUNDRY end RAILROAD EQUIPMENT 
Fer more information, turn te Date Service card, circle No. 100 
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20 square foot Reverse Taper AJUST-O-FILM® 
Processing Unit at Pfizer's Groton plant 


USES KONTRO EQUIPMENT IN 
HEAT-SENSITIVE VITAMIN PROCESSING 


95% of feed distilled over as product and separated 
from thin, dark bottoms in exclusive centrifugally-wiped, 
thin-film, short time continuous process. 


In processing heat-liable vitamins, this large drug company 
uses a Kontro Reverse Taper AJUST-O-FILM with the 
exclusive blade-clearance adjustment feature for an ex- 
tremely difficult intermediate step. This involves the nearly 
complete distillation (95% ) of the feed from the thin, dark, 
undesirable bottoms resembling thin automobile lubricat- 
ing oil in viscosity. The Reverse Taper controls through- 
put, permitting the high degree of distillation. Pfizer has 
found such high percentage, single pass, short time separa- 





tion virtually impossible except with AJUST-O-FILMs. 
The high speed close fitting rotor blades continuously pro- 
duce superior thermal efficiency at 1 mm. vacuum on this | 
heat-sensitive material. 

Other process industries, including those involving high 
viscosity products, have also benefited by using Kontro 
equipment to put their operations on a continuous thin- 
film basis. Perhaps you, too, have a specific problem where 
AJUST-O-FILMs can be profitably employed. Write for 
complete information on standard units, use of the pilot 
plant, or rental facilities. 


Call KONTRO for PROCESS CONTROL 
ae 
The KONTRO COMPANY, Inc. titstsnam 


Affiliated with Artisan Metal Products, Inc., Waltham, Mass. 








For more information, turn to Date Service card, circle No. 89 


4 marginal notes 


from page 8 


numerical values which are often 
markedly peculiar.” 

While all the topics are intrigui 
to the deshoduatan aime i 
will find their utility not applicable 
to the concentrat solutions from 
which he manufactures many of our 
basic chemicals. The volume adds 
measurably to the basic understand- 
ing of the electrically conductive so- 
lutions he so often employs. 


CHEMICAL PuBLiIcaTIOns: THEIR Na- 
TURE AND Use, M. G. Mellon, 
McGraw-Hill Company, Inc., New 
York, N.Y. Third edition (1958) 
327p. $7.00. 

An introduction to the literature of 
chemistry. Primary literature sources 
(periodicals, institutional publications, 
patents), and secondary sources (bib- 
liographies, reference works, mono- 


graphs, guides) are analyzed. 


INFORMATION AND COMMUNICATION 
Practice 1 Inpustry, Edited by 
T. E. R. Singer, Reinhold Publishing 
Corp., New York, N.Y. (1958), 304p. 
$8.75. 

Considers technical writing, editing, 
and illustrating; classification; infor- 
mation services; operations research; 
patent collections; training the litera- 
ture scientist; translating; indexing 
and abstracting. 


TecHNOLOGY oF CoL_umMsBiuM (Nji0- 
BruM), Edited by B. W. Gonser and 
E. M. Sherwood, John Wiley & Sons, 
Inc., New York, N.Y. (1958) 120p. 
$7.00. 

A summary of the present status 
of knowledge concerning columbium 
(niobium). Economic and supply as- 
pects, properties, extractive and physi- 
cal metallurgy, analytical problems, 
and various specialized aspects are 
studied in seventeen papers which are 
included in the book. 


Polimeros S. A., vinyl acetate poly- 
mers manufacturers in Mexico City, 
has been purchased by National 
Starch & Chemical. Additional equip- 
ment will be installed in the plant so 
that a complete line of vinyl acetate 
polymers and copolymers, as well as 
adhesives for the packaging, struc- 
tural and furniture industries can be 
made. The Mexican company operates 
as a wholly owned subsidiary of Na- 
tional Starch. 


10 August 1959 CHEMICAL ENGINEERING. PROGRESS, (Vol. 55, No. 8) 











Overall view of mixing room. The overhead feeders 
discharge measured amounts of material on conveyor 
‘discharging into the Ko-Kneoder. 


Close up view of the Baker Perkins model K-250- 
IM Ko-Kneader. Feed conveyor is at the top, cen- 
ter. Discharge is at extreme lower left. 


BAKER PERKINS INC, sistustt grcuaugt erste 
For more information, turn te Date Service card, circle No. 93 
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Life in these excited ann. 

















=. 
“1 can’t stand 
that constant ©O 
drip-drip-drip!” 




















Corrosion got 
the drop on you? 


Little drips can mean big losses... 
repairs, downtime, ruined equip- 
ment. You can put an end to 85 to 
100% of these problems with Ace 
chemical-resistant rubber and plas- 
tic piping, valves, pumps, tanks and 
other equipment. American Hard 
Rubber Company’s 108 years of 
experience is at your service. 


| Flexible poly 
| pipe, ideal for 
water lines, 

drains, under- 
| ground pipe or 
| conduit. Sizes 
| % to 2”, long 
coils, NSF-ap- 

proved for ® 
| drinking water. 
| Bui. CE-57. 


ACE processing equipment of 








to 4”. Threaded 
or socket-weld 
fittings. Valves 
% to 2”. NSF- 





Improved de- 

sign . . . now 12 
' gpm. All wet- 
| ted parts acid- 
| resistant, wear- 
resistant Ace 
hard rubber. 
Finest availa- 
ble. Bul. CE-55. 













World's best 
chemical valves 
... at moderate 
prices, All-plas- 
tic,rubber-lined, 
or all-hard-rub- 
ber. %” pet 
cocks to 24” 





AMERICAN HARD RUBBER COMPANY 
DIVISION OF AMERACE CORPORATION 


Ace Road + Butler, New Jersey 











For more information, turn to Date Service card, circle No. 71 
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b> institutional news 


Societies join to 
encourage students 


other organizations, was to encourage 
promising students to enter the chem- 
ical industry by acquainting them with 
opportunities in the field. 





A battery of outstanding scientists 
and administrators, and presidents of 
six major chemical companies was on 
hand for the panel sessions, which 
were designed to provide the students 
with information regarding a career 
in the field. 

The $500 Liebman Memorial 
Award for the outstanding area science 
student was presented to Steven 
Weiner, Newton High School, at a 
luncheon attended by several leading 
science students, education officers, 
representatives from industry and the 
professional societies and trade associ- 
ations. 





Polyester and alkyd resin is now com- 
mercially produced in Denmark with 
the completion of facilities at the A/S 
Danske Oliemller O G Saebefabrikker 
lant in Copenhagen. A special ex- 
wrt license agreement between 
Schenectady Varnish Co., Schenec- 
tady, N. Y., and the Danish firm, 
covers sale in neighboring Scandi- 
navian countries as well. 


Lexan polycarbonate resin production 
at a new GE = at Mount Vernon, 
Indiana, is to start in late 
1960. Included in company plans are 
provisions for expansion. 
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How Much Does Stuffing Box Peas i Cost You? 
| 





PULSAFEEDER 
CONTROLLED -VOLUME 
“> CHEMICAL PUMP 





Many industrial plants, using small capacity 
chemical pumps, are confronted with the com- 
mon problem of stuffing box leakage. Although 
much is done to accommodate for this pump de- 
ficiency, the day-to-day cost of various liquids lost 
through leakage is usually overlooked. 

Normal stuffing box pump leakage is one to 
three drops per stroke. Thinking in terms of cost 
per gallon, consider a simplex stuffing box type 
pump handling phosphoric acid. An average two 
drops per stroke, 50 strokes per minute leakage 
represents a yearly operating loss of $1,240. Such 
costly stuffing box leakage is typical. Yet it can 
be eliminated instantly by installing a Lapp Pul- 
safeeder diaphragm pump. The Pulsafeeder has 
no stuffing box . . . leakage and contamination 
of liquid being pumped is prevented by a hydrau- 
lically balanced diaphragm isolating the liquid 
from the pump’s drive mechanism. Pumping 
speed is constant; variable flow results from var- 
iation in piston-stroke length, controlled manual- 
ly by hand-wheel, or in Auto-Pneumatic models, 
by instrument air pressure responding to any in- 
strument-measurable processing variable. Pulsa- 
feeder capacities range from 585 ML per hour up 
to 24 gpm maximum flow and pressures from 
minus atmospheric to 6800 psig. 


WRITE FOR BULLETIN 440 containing typ- 
ical applications, flow charts, description and 
specification of models of various capacities and 
constructions, also special leakage chart. Lapp 
Insulator Co., Inc., Process Equipment Division, 
3712 Poplar St., Le Roy, New York. 


Fer more information, turn to Data Service card, circle No. 17 
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TEPHENS-A DAMSON 


CONTINUOUS WEIGHER 
PROVIDES EXTREME 
ACCURACY! 


The STEPHENS-ADAMSON Continuous Weigher 
weighs material continuously while in motion with 
extreme accuracy. Material entrance and exit points 
are in line with pivot axis of weigher providing for 
easy installation within existent processing opera- 
tions and completely eliminating all discharge ter- 
minal errors. The unit handles hot material with 
equal accuracy. Minimum headroom is required. 
The weigher can be adapted with control equipment 
for accurate gravimetric feeding without requiring 
extensive plant alterations. STEPHENS-ADAMSON en- 
gineers will be happy to work with you on auto- 
mating your processing operations. 


GENERAL OFFICE & MAIN PLANT, 


| sseowaas® psseeae common 


PLANTS LOCATED IN: LOS ANGELES, CALIFORNIA ¢@ 
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S-A REDLER CONVEYOR 


Skeleton flights, linked together 
and moving through totally en- 
closed casings, induce the mass 
movement of powdered, granu- 
lor or flaky bulk moterials in any 
direction. Gentle conveying ac- 
tion and sealed casings mean 
maximum protection for materi- 
als handled. Redler units com- 
bined with Continuous Weigher 
offer automatic operation. Re- 
quest Bulletin 358. 


S-A ZIPPER CONVEYOR 


Literally a moving, moterial- 
carrying conduct, the zipper 
closed belt, conveyor-elevator is 
capable of transporting bulk ma- 
terials in any plane, to consider- 
able heights and around obstruc- 
tions. Bulk materials are conveyed 
free of breakage, agitation or 
segregation within the sealed 
and dustight belt. The zipper com:- 
bined with Continuous Weigher 
is ideal for outomotic feeding 
operations. Request Bulletin 349. 


ENGINEERING DIVISION 
<< | S|TEPHENS-ADAMSON MFG. CO. 


57 RIDGEWAY AVENUE, AURORA, ILLINOIS 


CLARKSDALE, MISSISSIPPI 


BELLEVILLE, ONTARIO 


For more information, turn to Data Service card, circle No. 19 
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Eliminate olefins—eliminate L.A. smog 


“The positive relationship between 
automobile exhaust Los An- 
geles smog is now accepted by all 
scientists who have studied the 
wat: ad says a recent bulletin 
rom the Air Pollution Foundation. 
Latest imental work, accord- 
ing to the Foundation, shows that 
the constituents of exhaust which 
take in this photochemical 
(sunlight) reaction are certain ole- 
finic hydrocarbons and the nitrogen 
oxides. Paraffinic hydrocarbons do 
not participate in the reaction; 
neither does carbon monoxide. 

Main olefins found in exhaust are 
ethylene (C,), propylene (C;,), 
butenes (C,), pentenes (C,), and 
hexenes ic As a class, the C,’s, 
C,’s, and C,’s have been found to 
be the most bare formers of eye 
irritation and ozone. Within these 
classes, the dienes (butadiene, for 
example), are said to be the worst 
offenders as far as eye irritation is 
concerned. 

One particular olefin, trans-2- 
butene, reacts very rapidly with 
nitrogen dioxide upon irradiation 
to form copious quantities of ozone, 
but little eye irritant. Another, 1- 
butene, forms large quantities of 
both ozone and eye irritant. Also, 
ethylene which, while it reacts 
much more slowly than the other 
olefins, is present in auto exhaust 
in larger quantities than the others, 
and ther ore may still be impor- 
tant in smog formation. 

With re to the aerosol that 
blurs visibility, less factual infor- 
mation is said to be available. Aer- 
osol formation is believed definitely 
related to the photochemical oxi- 
dation of olefins in the atmosphere, 


but sulfur dioxide also appears to 
be involved. A Foundation-spon- 
sored research project at Stanford 
Research Institute is presently at- 
tempting to “unravel these com- 
plexities.” 

According to the Foundation, 
elimination of a heric olefins 
will probably eliminate smog, from 
a practical standpoint. Conclusion 
—“Inasmuch as 95% of the olefins 
in the air comes from the tailpipes 
of motor vehicles on our streets 


and freeways, the point of attack is 
obvious.” 

Another possible mode of attack 
would be to remove oxides of ni- 
trogen from exhaust, since without 
these ingredients the olefins are 
said to be harmless. This approach, 
however, is less clear-cut than 
elimination of olefins because there 
are many other sources of atmos- 
pheric nitrogen oxides — power 
mer furnaces—in fact, all com- 

ustion processes. 


Synthetic fiber expansion in South and Puerto Rico forecast 


“U. S. 


synthetic fiber producers will spend between $1.1 and 


$1.3 billion on new facilities by 1975, and 80 percent of this 
expansion will occur in the South and Puerto Rico,” predicts 
Joseph Airov in a new book “Location of the Synthetic Fiber 
Industry,” published recently by M.1.T. Synthetic fiber capacity, 
according to Airov, will reach 830 million pounds per year by 
1975, with chemical intermediates increasing by 783 million 


pounds annually. 


Spevak heavy water patent issued 


Patent #2895803 has finally issued to Jerome S. Spevak after 
years of legal controversy with AEC over the heavy water 
production process. (The original patent was issued to AEC in 
1943 and covered the basic ape. of the “dual-temperature” 
method ). The present patent is understood to cover an improved 
process which improves the economic feasibility of the older 
method. Production of heavy water by the process was carried 
out for the AEC at two plants at Dana, Indiana, and Aiken, 
South Carolina. Total cost of the two plants is said to have been 


about $260 million, the ca 


During World War II p 


city of each about 500 tons/year. 


uction cost is believed to have been 


from $110 to $150 per pound of heavy water; present selling 


price is in the neighborhood of $15. The Dana 
on “stand-by” since 1957, and is understood to 


lant has been 


undergoing 


conversion for production of classified materials—no details are 


presently available. 
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NEWS PLUS INTERPRETATION 





More women to take on role of science teachers? 


“Women may well become a major 
factor in meeting the present criti- 
cal shortage of competent teachers 
of mathematics, chemistry, and 
physics,” according to a recent sur- 
vey conducted by the National 
Education Association. “Even in 
engineering,” continues the survey 
report, “some of the major institu- 
tions express confidence that wo- 
men might well be entrusted with 
some of the basic courses. ...En- 
gineering is the field in greatest 
need of new teachers with sub- 
stantial backgrounds of academic 
preparation.” 

There was, however, according 
to the survey results, no unanimity 
of opinion on the point. Of reports 
from 913 educational institutions, 
23% indicated some doubt that the 


is scarcely more than one-sixth as 
many as receive the degree in 
psychology. “It seems reasonable 
to assume,” says the NEA survey 
report, “that women have not been 
encouraged to anticipate employ- 
ment as college teachers, at least 
in pursuing graduate work beyond 
the master's degree level.” 
Use of part-time teachers 

Can the use of part-time teach- 
ers, in various categories, fill the 
ever increasin p between the 
number of college and university 
enrollments and the number of 
qualified teachers available? Not 


Washington notes 


entirely, says the NEA. Graduate 
students, according to the survey, 
probably coustitute a majority of 
all part-time teachers. However, a 
good many are drawn from other 
sources; of these latter, some are 
in full-time employment in other 
occupations. “Can the prestige of 
any profession,” asks the NEA, “be 
built upon an yg | use of 
part-time ns? Their conclu- 
sion—“Evidence is lacking that the 
educational progress of students 
taught by a = many part-time 
teachers is being appropriately 
safeguarded.” 


The National Academy of Sciences has signed an agreement 











use of women as college and uni- 
versities can or should be substan- 
tially expanded. The preponder- 
ance of opinion, ‘77% nevertheless 
expressed a readiness to “plumb 
this source at least somewhat 
deeper.” 

Among the fields most sty est 
ly mentioned as open to larger 
numbers of women teachers were 
the social sciences, English, mathe- 
matics, and foreign languages. 
Then came the physical sciences, 
which were mentioned even more 
frequently than education or fine 
arts, and more than twice as fre- 
quently as business and commer- 


cial subjects. 


The present situation 
Mathematics teachers comprise 
4.1% of the total full-time college 
staff; psychology only 2.5%. Yet 
the number of women receiving 
the doctor’s degree in mathematics 
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with the U.S.S.R. Academy of Sciences providing for a number 
of exchange visits between scientists of the two nations during 
the next two years ... A new ge ome to provide students of 
small undergraduate colleges with an opportunity for specialized 
training in techniques of using radioisotopes has been announced 
by AEC. The pro will start in the fall of 1959, will be 
available to colleges in the South and Southwest . . . The U. S. 
Development Loan Fund has approved a $5.6 million loan to 
the Oriental Chemical Industries Co., Ltd., a private Korean 
firm, to assist in establishment of a soda-ash plant and related 
chemical plants at Samchok, Korea . . J. L. Gillman, Jr. 


From here and there 


A $8.5 million contract for production of the Guardian II 
pre-packaged rocket — awarded to Thiokol Chemical by 
the Navy . . . An Italian manufacturing subsidiary will be 
formed by Cyanamid International . . . B. F. Goodrich to erect 
$4.5 million plant in Australia to make Geon vinyl plastics . . . 
Japan’s first synthetic rubber plant, is on stream at Kawasaki. 
Operating company is Japanese Geon, in which B. F. Goodrich 
holds a financial interest . . . A $4.5 million chemical plant, 
primarily a producer of fluorochemicals, will be put up at 
Decatur, Alabama, by Minnesota Mining & Manufacturing. 
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Anthracite coal as chemical raw material 


Plans are 
the formation of 
joint venture aim 
cal 


electronic equipment, and indust- 
rial gases, and an active partici- 
pant in nuclear development, are 
said to project organization of a 
joint subsidiary, ics Read- 
ing Chemicals, which would build 
and run the chemical processing 
plants. 

A shot in the arm is seen pos- 
sible for the coal industry, de- 
pressed in recent years by stiff 
competition from oil and natural 
gas. The key is the economics of 
the processing steps. At present, 
coking operations yield gases and 
other volatile materials which are 
processed into some 300 different 
chemicals. Fertilizers, plastics, ex- 
plosives, and synthetic fibers are 
only a few of the synthetic prod- 
ucts which add up to an estimated 
sales volume of $270 million. 

Tentative plans for the new sub- 
sidiary are reported to envisage 
three major divisions. The first, a 
large nae. a would burn 
wastes to e electricity and 
steam at a cost which is calculated 
to be below that of the Tennessee 
Authority. Second division would 
be a “participation” unit for 
duction of basic chemicals. Finally, 
an electric furnace unit will be 
erected, in which limestone and 
anthracite would be used to pro- 
duce carbide acetylene and, in an 
associated reaction with hydrogen 


roduce vinyl chloride, 
a mat for vinyl plastics. 
processes come 
i = tions, 


Reading may be able to offer a 
wide range of coal chemicals on 
the market at costs no greater than 
those of the same products pro- 


duced from oil or natural gas. 





However, it should be remembered 
that other companies, Union Car- 
bide in icular, have invested 
many millions of dollars in similar 
projects without the achievement 
of competitive production costs. 
*Information from a Chemical In- 
dustry Research Study by on 
Barney & Co., N. Y. brokerage firm 


Engineering education exchange expanding 
95 U. S. engineering and science students will depart for 


Europe for temporary employment under the p 
International Association for 


m of the 
Exchange of Students for Tech- 


nical Experience (IAESTE), whose secretariat is now at Engi- 
neers Joint Council. In exchange, 65 European students, from 
12 countries, will arrive here for employment in the U. S. 


Major gas strike in Southern Italy 


Newly discovered natural gas fields near Matera in Southern 
ry Roni, «my vetaph peng production soon at a rate of about 


2 million cu ate 


the ENI (Ente Nazio 


a day. Exploiting company will be 
Idrocarburi). 


Ordnance works on auction block 


The Maumelle Ordance Works, near Little Rock, Arkansas, 
built in 1941 and 1942 at a cost of some $14 million, will be 
offered for _ sale on September 29 of this year; the plant 

r 


during Wo 


d War II turned out large quantities of picric acid 


and ammonium picrate for the Army. 


Canada to build large atomic power station 


At a cost estimated at about $60 million, Atomic Energy of 
Canada will design and erect a 200,000 electrical kilowatt nu- 
clear power plant using a natural uranium-heavy water system 
Site has not yet been fixed, completion is scheduled for late 


1964 or early 1965. 


Chemical engineers starting salaries up 


‘ee of percent in the 
chemical engineering majors gudeel te in te of 


or» Rerven dard for 


e niversity. ces ot waediadhonpel pectin 
of $486 com to $477 in 1958. 
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Feine Vacuum String Dischorge Filters 
of The Hubinger Compony, Keotet lowe 


FOR THE HUBINGER COMPANY... 


STRING DISCHARGE FILTERS solved the problem 


These FEinc rotary vacuum filters were re- 
cently custom built to specifications for The 
Hubinger Company, Keokuk, Iowa. The job 
they’re doing is a tough one... filtering 
gluten derived from the wet milling of corn. 


The string discharge design was selected as 
the only workable method for cleanly removing 
the thin, high-protein gluten cake which causes 
scraper filters to bog down. Each unit has over 
500 square feet of filter area. 


LOW MOISTURE CAKE CONTENT 
Operating continuously, these string discharge 
filters eliminate blow-back and produce a cake 


melane, 
Bigger ATT he | 
FILTRATiI¢ 


more information, turn to Date Service card, circle No. 82 
August 1959 


of low moisture content. Stainless steel con- 
struction helps maintain product purity accord- 
ing to standards established in over 75 years of 
starch production. 


The FEinc filters in this installation are ex- 
amples of how custom-made units provide so- 
lutions. to many difficult continuous filtration 
problems in the chemical processing industry. 


For help with your problem, see our insert 
in Chemical Engineering Catalog or write today, 
Dept. CEPF-859, for free bulletins and technical 
advice. Simply state your basic requirements. 


For more information, circle No. 110} 
CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 8 











ADVERTISEMENT—This entire page is a paid advertisement 


J.S.1. CHEMICAL NEWS 


Prepared by U.S. Industrial Chemicals Co. 








August 


* A Series for Chemists and Executives of the Solvents and Chemical Consuming Industries 1959 





U.S.1. Names New Manager 
For Alcohol, Solvent Sales 


Thomas R. Drinkwater has been named 
Manager of Industrial Alcohol and Solvents 
Sales for U.S.L, largest marketer of ethyl 
alcohol in the U.S. 
In his new position, 
Mr. Drinkwater suc- 
ceeds Warren E. John- 
son who has just been 
appointed Director of 
Chemical Sales. 

Mr. Drinkwater 
worked out of the 
company's Chicago 
Sales office until] 1957 when he was made 
Assistant to the Manager of Alcohol and 
Chemical Sales, the position he was holding 


at the time of this new appointment. 


Alcohol Aerosol Formulas 
Proposed for Gibberellin 


Because the remarkable plant growth stimu- 
lant, gibberellin, has proven effective in 
dosages as low as 5-10 micrograms, aerosol 
dispensing has been suggested as a highly ac- 
curate, convenient and economical means of 
applying the material. Using a meter-type 
valve designed to release about 100 milligrams 
of formulation containing about 5 micrograms 
of stimulant, one 3-ounce aerosol container 
(2 ounce practical fill) could give more than 
500 applications. 

Gibberellin is said to lose its effectiveness 
gradually in water solutions, and consequently 
all formulas which have been suggested for 
the material have been nonaqueous. The fol- 
lowing composition for packaging in glass 
has been proposed: 

INE cine cccdbse ces des 0.00625 wt. % 
Surfactamt .....ccsssceses . 0.200 
S.D. Alcohol # 40, anhyd.—q.s.. 50.00 
a 50.00 





T. 8. Drinkwater 


- This composition is among those recom- 


mended for packaging in lacquer-lined metal : 
EES noc cuséndeennass 0.00625 wt. % 
SIR: 6.0 coda sesgececere 02 
S.D. Alcohol # 40, anhyd.—q.s. .20.0 
PUES noadecevdssueacnd 80.0 


Polyethylene Used for New 
Box-Type Mixer-Settler 


The recently- hicind dove of a 
polyethylene, box-type, mixer-settler extractor 
—one of the first complex pieces of process 
equipment made almost entirely of polyethyl- 
ene — points the way to still greater utiliza- 
tion of this tough, corrosion-resistant plastic 
as a material of construction for the Chemical 
Process Industries. 

This piece of equipment was designed to 
handle corrosive chemicals used in the sepa- 
ration of materials by liquid-liquid extraction. 
It is a horizontal contactor in the form of a 
rectangular box about nine inches high. 
The box is divided into sections, each of 
which handles a stage in the extraction proc- 


ess. Each section contains a 
mixing chamber suspended in figgh@Mas 
an antechamber, and a settling 








U.S.I. Completes Million-Gallon 
Concrete Storage Tank for 
Phosphatic Fertilizer Solutions 


One of Largest Ever Built for Phosphoric Acid Storage, 
Tank Holds 144-Month’s Plant Production, Is Designed 


To Increase Supply to Fertilizer Formulators 


An innovation in phosphoric acid storage tanks — a reinforced concrete struc- 
ture with a capacity of over a million gallons of phosphatic fertilizer solution — 





Sodium Borohydride Is Key 
To New Vinyl Foam Process 





A new process for making vinyl foams has 
been developed, using sodium borohydride 
as the blowing agent. It is claimed that the 
new method yields a product with fine, uni- 
form cell structure, low density and low com- 
pression set — using simple equipment and 
techniques. In addition, the process is said to 
permit the molding of small, intricate shapes 
unobtainable previously with vinyl foams. 

Sedium borohydride, reacted with water in 
a mildly acid medium, gives sodium borate 


and hydrogen gas. The gas does the blowing | 


and foaming. Control of the foam depends on 
the treatment of the borohydride before it is 
incorporated into the plastisol. and on the 
choice of activator promoting decomposition. 

Heat and plasticizer viscosity are claimed 
to have no effect on cell size, eliminating the 
need for foam or heat stabilizers. Ultimate 
foam density depends only on borohydride 


concentration, which runs about 0.4%. Foams | 


can be formed at room temperature or above. 
Setting, on the other hand, requires a 350°F 
temperature. When the plastisol expands at 
room temperature, cell structure is said to 
remain unchanged through the fuse and cool 
cycle. 

Sodium borohydride is made by reacting 
hydrogen gas with metallic sodium dispersed 
in mineral oil to form sodium hydride, and 
then reacting this compound with methyl 
borate. 


} has just been completed at Tuscola, Illinois, 
| site of U.S.I.’s wet-process phosphoric acid 
plant. This 100 ton- per-day plant serves fer- 
tilizer formulators in a 12-state area, and 
operates under the usual seasonal demand con- 
ditions of the agricultural chemicals field. 


When the outsized storage tank goes into 
service this month, it will help smooth out the 
supply-demand curve both for U.S.I. and for 
the formulators served by the company. The 
tank will increase the plant's storage capacity 
by 1% months’ production, insuring formu- 
lators of a steady supply of raw material for 
their late winter and early spring compound- 
ing season. 


The tank, built by the Preload Company, 
Inc. of New York, is one of the largest ever 
constructed for phosphoric acid storage, meas 
uring 100 feet in diameter by 21% feet high 
It is made of reinforced concrete which was 
| butte up in place on a wire mesh form and 
| pre-stressed in the construction. This is an 
innovation in tank design, since most phos- 
phoric acid storage is in lined steel tanks. 


Phosphoric as Fertilizer Material 
While wet-process phosphoric acid has been 
an intermediate in triple superphosphate pro 
duction for many years, its use as a raw mate 
rial for mixed fertilizer generally dates back 
only to 1957. That use is growing rapidly for 





a number of reasons: It is the only commer- 
cial source of PO, in liquid form, which 
eliminates dusting and the 
problems of handling solids. It c> 
is by far the most highly acid 





— 





Mid-June construction photo of U.S.!.'s million gallon phosphoric acid storage tank. 
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Storage Tank 


source, and the most concentrated source 
(52-54%), of POs available commercially. 





Finally, it can be a very economical source | 


of P.Os, depending on location. 

Because of these characteristics, wet-process 
phosphoric acid offers fertilizer formulators 
several important advantages: large quantities 


of ammonia can be neutralized, because of the Rese, ry lied 


high acidity characteristic. High analysis 
grades can be formulated because of the high 
a characteristic. And for pena 
goods, this raw material gives 
ules, well suited to subsequen yg of 
without the addition of granulation aids. 
Now, with the addition of large-scale stor- 
age facilities, the U.S.L plant at Tuscola 
will be better able to handle the growing 
demand for this economical raw material by 
formulators in its market area. 


Polyethylene 
Extractor 


chamber. Underflow and overflow ports con- 
nect the sections, for flow from stage to stage. 

The box — and the partitions which sepa- 
rate the sections and the settling and ante- 
chambers within the sections — are made of 
polyethylene sheets. Each side of the box is 
one piece, as is the entire bottom. After assem- 
bly of box and partitions, all joints were rein- 
forced and made water-tight by welding with 
molten polyethylene. 

Mixing chambers are made from polyethyl- 
ene cups, and polyethylene tubes welded to 
these cups act as inlets and outlets. Each 
mixing chamber contains an impeller assem- 
bly, consisting of saran mounting plate, stain- 
less steel bearing, polyethylene-coated stain- 





less steel shaft and a polyethylene impeller. 














Diagram courtesy lowa State College, Ames, ia. 





HEAVY CHEMICALS 


Ammonium Nitrate, 


Caustic Seda, 


barrels, pails. 
Peroxide 


OTHER PRODUCTS 














Phosphatic Fertilizer Solution: wet process phosphoric acid. 
Ammonia, Anhydrous: commercial & refrigeration. Tank cars or tank wagons. 
Nitric Acid, 


Fertilizer Solutions 
Sulfur'c Acid: all strengths, 60 Baume to 40% Oleum. Also Electrolytic grode 
to Federal specifications. Tank cars or tank wagons. 


Chlorine 
Sodium, Metellic: cast solid in tonk cars, steel drums, poils; bricks in 


Resins 
dy DL-Methionine, N-Acety!-piL-Methionine, Urethan 


Three U.S.I. Sales Offices 
Get New Managers 


Edward C. Richard- 
son has been ap- 
pointed U.S.L Chica- 
go Sales Division 

anager, succeeding 
George H. Stanton 
named 





Director of Field Sales 
for the company. Mr. 
Richardson has been 
Sales Division Man- 
ager for U.S.1.’s Bos- 
ton office since 1950. 
He has been with the 
company’s sales or- 
ganization since 1940. 
Jesse H. Hallowell 
succeeds Mr. Richard- 
son as U.S.I. Boston 
Sales Division Man- 
ager. He has been 
with the company 
since 1953, first at the 
Tuscola, Ill. plant and 
most recently at the 
Chicago Sales office. 
John A. Putnam, 
formerly U.S.1. sales- 
man in the Atlanta, 
Ga. area, has been pro- 
moted to Manager of 
U.S.L.’s Atlanta office. 


J. PUTNAM 


TECHNICAL DEVELOPMENTS 




















ATTENTION: Users 
Of Industrial Alcohol 


As of July 1, 1959, a carrier permit is 
no longer required to transport tax-free, 
specially denatured and undenatured alco- 
hol, including tax-free distilled spirits. 
For many years the Internal Revenue 
Code, and regulations issued under it, 
required a permit for such transport. The 
Excise Tax Technical Changes Act of 
1958 (Public Law 85-859) which went into 
effect July 1, 1959 revoked the statutory 
requirement for permits. 

As of the close of business on June 30, 
the assistant regional commissioners auto- 
matically terminated all outstanding bonds 
covering carrier activities. No further ac- 
tion is required by carriers. 








| duction, processing and applicatons 
| ered in comprehensive new 250-page book which 











Riboflavin USP, 
ptechehas Ethy! (pure ond all denatured formulas); Anhydrous ond Regular 
pow 4 Denatured Alcoho! Solvents SOLOX®, FILMEX®, ANSOL® M, 
ANSOL PR 


Fuse! Oil, 


Riboflavin U.S.P. 


Animal Feed Products: Antibiotic Feed Supplements, Calcium Pantothenote, 
Choline Chloride, Special Liquid CURBAY, 
pi-Methionine, MOREA® Premix, Riboflovin Products, U.S.1. Permodry, 
Vitamin Biz Feed Supplements, Vitamin D,. 


and intermediates: Norma! Buty! Alcohol, Amy! Alcohol, 
Ethy! Acetate, Normal Buty! Acetate, Diethy! Corbonote, 
DIATOL®, Diethy! Oxalcte, Ethy! Ether, Acetone, Acetoacetanitide, 
Acetoacet-Ortho-Chioranilide, Acetoacet-Ortho-Tolvidide, Ethyl Aceto- 
ecetate, Ethy! Benzoylacetate, Ethy! Chioroformate, 
Sodium Oxolacetate, Sodium Ethylate, Urethan U.S.?. (Ethy! Carbamate), 


Information about manufacturers of these 
items may be obtained by writing U.S1. 


Deodorant for industrial vse, said to be odorless 
and to contro] residual odors without paralyzing 

ry nerves or masking, is now on market. 
Identified as quaternary ammonium compound, 
materia! has been used in hospitals, foeed to 
inhibit mold, mildew growth. No. 1500 





Carbon wool — carbon in fiber form — can 
now be obtai in, 6 standard types plus special! 
grades. Said to have unusual combination of 
properties: low ash, color and sound absorption, 
heat resistance, inertness. No. 1501 


Boron trifluoride neutron detectors, in wide range 
of sizes and several cathode materials, are now 
available. Detect slow neutrons by B™(n.a) reac- 
tion. Can also detect fast neutrons by using mod- 
erators around detectors. No. 1502 


Crystalline Dl-glyceraldehyde 3-phosphate di- 
ethylacetal (GAP) now available in research 
quantities. Can be converted to Dl-glyceralde- 
hyde 3-phosphate, important in metabolism, res- 
piration, fermentation, energy transfer. No. 1503 


Booklet of conversion tables for metric and U.S. 
customary units of length, weight and volume 
can now be purchased. Contains conversions 
mm-in., cm-ft., m-yd., gavoir oz., kg-avoir lb., 
troy oz.-g, mi-fl. oz., US gal. No. 1504 


New hydrazine flux for soldering electrical and 
electronic equipment is said to leave no rosin 
residue which is costly to remove; to be non- 
corrosive, insuring corrosion-free aoe” per 


| mit prefluxing. . 1505 


dhact 


New adhesive for paper labels to 
polyethylene containers has sy developed. 
Claimed to form permanent flexible bond with 
all polyethylene surfaces and be be fast-grab- 
bing, with good shock resistance and aging 
qualities. No. 1506 


Silicones and their uses are covered in new 
catalog. Uses described include: rubber prod- 
ucts, cosmetics, polishes, electrical insulation, 
water repellents, textile finishes, lubricants, re- 
lease and antifoam agents. 





Newly-formed abstracting service supplies, at 
a charge, technical abstracts on drugs, cos- 
metics, toiletries, foods, plastics, paints and 
advertising. Abstracts supplied on index cards 

; No. 1508 


Industrial fatty acids — their chemistry, pro- 
are cov- 


can be purchased. Important commercial deriva- 
tives are also discussed. No. 1509 











Intermediates. 


Ethylene, Ethy! 


Menadione (Vitamin K;), 
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THE VALVE AND FITTINGS ANSWER CORNER 


Above left, Cooper Alloy 16” cast stainiess gate vaive ready to re- 
ceive gear motor drive; lower left, Cooper Alloy 12” cast check vaive. 
Both are rated for 2500 psi service at 670°F. Official AEC photo above 
shows them in place in nuciear process line. 








. eee, ee 
% of full valve flow. 
The 10% balance » the upper flow 


would exhibit typical gate valve Cooper Alloy cast stainless valves spurt ahead of competi- 


pattern. 


Q. How can one prevent oxidation of active 
pan Se Sip Put ait ef @ cast state 
valve body? 


A. This type of corrosion is commonly 
found aut ond one's cast ~ 4 ye 
and may caused by foundry, 
machinery, and handling techniques. 
Proper pickling and vation with 
thorough mechanical 


condition only, machining or grinding will 
also help. _ 


Q. What type of valve do you recommend 
for manual-control services where minimum 
pressure drop is required? 
A. In the absence of more detailed knowl- 
edge of the problem, I would tentatively 
recommend an valve. The pres- 
sure-drop characteristics of this type valve 
are less than 50% those of conventional 
globe valves. 
Q. Is it advisable to specify installed valve 
position on an order? 
A. Definitely. By inclusion of this infor- 
~— —~ onus tions can 
corporated, especially in cases 
backseat leakages are critical and me- 
chanical valve operation is involved. 
Q. Is it advisable to install valves smaller 
than the accompanying pipe sizes? 
A. Where flow and pressure consider- 
ations so permit, it is not only advisable 
but also economically beneficial. 


Q. Why aren’t valve bodies with butt weld 
pag oy sama agg 


- To ym distortion of the seating 
rd, during installation. The longer 
a os is — for heat dissipation 


tion to win acceptance in AEC’s Spert Ill reactor program 


Cast yield strengths of 23,000 psi, plus cost savings of 40%, do the trick! 


This is a Cooper Alloy success story 
in another “‘first’’: casting of stainless 
valves and fittings to strength levels 
actually surpassing those previously 
possible only in forgings—and doing 
it all at a 40% saving to the customer! 

The story starts, naturally, with 
the AEC’s valve and fitting specifi- 
cations, which are rugged indeed. 
They have to be certified to function 
continually at elevated pressures and 
temperatures (2500 psi, 670° F.), 
under which conditions leakage, cor- 
rosion, and other operational prob- 
lems are magnified enormously over 
those encountered in normal process 
work. 

Prior to turning to Cooper Alloy, 
the contractor for the AEC cancelled 
a large valve order from another sup- 
plier, because the latter could not 
meet the exacting physical specs with- 
out changing the material specs. 
Cooper Alloy was given the order on 
the basis of producing to meet AE 
and AEC specs. Cooper Alloy valves 
and fittings are currently in operation 
in the AEC’s Spert ITI installation at 
Arco, Idaho. Included are nuclear 


fittings, and motor and manual oper- 
ated gate, globe, and check valves 
in various sizes. 

How does Cooper Alloy do it? 
Through the use of the most advanced 
foundry methods, meticulous atten- 
tion to conditions, and an exact ba!l- 
ance of chemical composition to 
develop the maximum strength char- 
acteristics inherent in the complex 
structure of stainless alloys. All prod- 
ucts, naturally, are elaborately tested 
and guaranteed before delivery. 

As if the AEC’s specs were not 
stringent enough, there is now a bonus 
to the story: during production, 
Cooper Alloy technicians worked out 
ways of producing cast strengths 
higher than those required, and pro- 
ceeded to produce all fittings and 
valves to these higher, self-imposed 
standards—at cost savings of 40% 
over forged valves and fittings! 

Unusual, yes, but not to Cooper 
Alloy. It’s typical of the quality 
bonus you get when you buy from 
Cooper Alloy. For further informa- 
tion, write to Cooper Alloy Corpora- 
tion, Hillside, N. J. 


For more information, turn te Data Service card, circle No. 7 
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¢ Working with you and your contractor— 


al, SOURCE OF SUPPLY 
aL, RESPONSIBILITY 


for all this chemical and 
petroleum equipment 


Through the integrated facilities of 
YUBA—NATIONWIDE to serve you best 


The problem of-coordinating all the purchases and de- 
livery of specialized equipment for chemical, petroleum 
and petrochemical plants can be greatly simplified — 
when it is packaged as a single responsibility with Yuba. 


The advantages to you, your consultants and your 
contractor are many. The experienced Yuba organization 
is geared to deliver a fully integrated service every step 
of the way: through equipment design, engineering, 
manufacturing, installation and erection. 


Operating nationwide, Yuba plants are ideally 
equipped and located to maintain the highest product 
quality standards and meet the most demanding com- 
pletion dates — economically. 


Call in your Yuba man. Discuss your plans and prob- 
lems with him. See how your job can be mace easier 
with his and Yuba’s help. 


DIVISIONS AND SUBSIDIARIES SERVING THE 
CHEMICAL AND PETROLEUM INDUSTRIES: Yuba Heat 
Transfer Division + Adsco Division + Yuba Manufacturing 
Division « Southwest Welding & Manufacturing Division + Judson 
Pacific-Murphy Division + Yuba Consolidated Erectors, Inc. 


Write for free copy of new Yuba 
Bulletin 858-CEP for full details. 


YUBA PRODUCTS FOR THE CHEMICAL 
AND PETROLEUM INDUSTRIES 


- Columns 

. Stacks 

. Ladders & platforms 

. Scrubbers 

. Heat exchangers 

. Pressure vessels 

. Reactors 

. Storage bins 

. Expansion joints 

. Condensers 

. Cone roof tanks 
Floating roof tanks 


Structural steel 


YUBA CONSOLIDATED INDUSTRIES, nc = 


351 California Street, San Francisco, California 
For more information, turn to Data Service card, circle No. 42 
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A precedent-setting new concept in 
engineering service 
The Pechiney-Grace Urea Process by Foster Wheeler 


Now Pechiney’s basic urea synthesis, Grace’s operating 
experience and Foster Wheeler’s engineering design and 
construction experience are available as a totally new 
packaged service to licensees. 

It’s a unique package, giving you: 

e a total recycle process covered by one licensing agree- 
ment, from feed end through finishing operations, 
yielding urea of the highest purity. 

e the benefits of experience gained by W. R. Grace in 
modifying and improving the original Pechiney Process 
and operating a full-scale plant for four years. 


FOSTER 


NEW YORK LONDON 
4 For more information, circle No. 49 
GHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 8) 


PARIS ST. 


Foster Wheeler’s experience in originally bringing the 
Pechiney Process from pilot plant to full-scale com- 
mercial operation, and working with Grace engineers 
on subsequent improvements which created the 
Pechiney-Grace Process. 


The new license package also makes available for the first 
time a new ammonia recovery system—currently saving 
10-15 tons a day for Grace, and a highly efficient purifica- 
tion system. For information write to: Foster Wheeler 
Corporation, 666 Fifth Avenue, New York 19, N.Y. 


WHEELER 


CATHARINES, ONT. 


For more information, turn to Date Service card, circle No. 102 
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Whatever your application might 
be, Spraying Systems Co. offers 
spray nozzles to meet your need 
exactly. Over 12,000 standard 
nozzle types and capacities . . . to 
obtain whatever spray character- 
istics and capacities you desire 
in spraying, relative to any 
combination of liquid physical 
and chemical qualities. 


TECHNICAL INFORMATION 
Complete information on spray 
nozzle types, capacities and 
performance characteristics are 
available in reference catalog 
form. Data Sheets on hundreds 
of basic applications are also yours 
for the asking. You will find 
Spraying Systems a reliable ref- 
erence source for any information 
concerning spray nozzles and 
their application. 


_— === = ee SS 


EN ME ma ee 


RESEARCH 

As a part of its own plant 
operation, Spraying Sys- 
tems Co. maintains its own 
research facilities, for the 


continuing study of new 
spray nozzle designs, mate- 
many advantages of research 
are an inherent quality of 
every Spraying Systems 
spray nozzle you buy. 


SPRAYING SYSTEMS CO. 


For more information, turn to Data 
August 1959 
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> industrial news 


A new sewage disposal system, using 
the method known as the oe a 
Process, is being adopted city 
of Chicago. A plant built with a capec- 
ity of 200 tons of sewage slud 
solids a day, will consist of four com- 
plete units of 50 tons each, and a 
turbo-generator unit for developing 
power. Scheduled to be for use 
in 24 months, the facility be con- 
structed by Sterling Drug, originators 
of the process, a contract with 
the M litan Sanitary District of 
Greater Chicago. 

The new combustion method func- 
tions without conventional filters, 
chemicals and incinerators (see CEP 
March °58), and when finished will 
constitute more than 20 percent of 
the sanitary district’s total treatment 
capacity. 

Work also begins s on a sew- 
age sludge disposal system for the 
city of Wheeling, West Virginia. The 
5 6 ton capacity plant will also use the 
Zimmerman Process. 





A sour gas processing and sulphur ex- 
traction plant with a rated capacity of 
370 long tons a day has gone on 
stream in Okotoks, Alberta, Canada. 
Jointly owned by Texas Gulf Sulphur, 
Devon-Paimer Oils, and Shell Oil of 
Canada, the new installation’s gas 
gathering system, sweetening plant and 
sulphur conversion units are designed 
to process 30 million cubic feet of sour 
gas daily. Sulphur extracted from the 
plant is sold in the area, while com- 
mercial gas also goes to a Canadian 


firm. 

A plant agar 3 acetylene and ethy- 
lene from liquid hydrocarbons will be 
established at Niihama City, Japan. 
Under an agreement between the Jap- 
anese firm, Sumitomo Chemical, and 
Société Belge de L’Azote et des Prod- 
uits Chimiques du Marly, Liege, Bel- 
iets, tho SRA qrecets will bo ened. 
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Three Trains of Ingersoll-Rand 
Centrifugal Compressors help P.C. /. 





boost ethylene output at 


ep fee age compressors, a Lake Charles plant 
ethylene gas at 396 psig discharge, driven by 12,150 hp 
gas turbine. 


HE new plant of Petroleum Chemicals, Inc., at Lake 
Charles, La., can produce one hundred thousand tons of 
ethylene per year, making it one of the country’s major 
sources of this vital component for the chemical and plastics 
industries. Built by the Lummus Company, this P.C.I. plant 
features the latest technology and equipment for ethylene 
production. 
To handle the various pressures required, nine Ingersoll- 
Rand centrifugal compressors are installed in three trains, 





Feed Gas: Four multi-stage, horizontally split I-R each with its own gas turbine drive. The installation for 
centrifugal bon feed ety ny ~ si ferelaben te ai ethylene refrigeration, shown in the photo above, consists of 
hp gas turbine. 4 three multi-stage, horizontally split centrifugal compressors. 

This and the other two multiple-unit installations, all under 


one roof, are diagramed at the left. All of these centrifugals 
are designed to permit a 50% increase in plant production. 
P.C.I. facilities at Lake Charles and the adjoining Calcasieu 
Chemical Corporation's plant (built and operated by P.C.1.) 
also include two other I-R centrifugals, eleven I-R recipro- 
cating compressors totaling more than 23,000 hp, two I-R 
Axi-compressors and ninety-two I-R centrifugal pumps. 





Propylene Refrigeration: One single-stage verti- For information on equipment best suited to your compres- 
cally split and one multi-stage horizontally split I-R sion requirements—centrifugal, reciprocating, axial-flow rotary 
centrifugal compressor handling 17,900 cfm at 265 or ejector—contact your nearest I-R engineer. Sizes and types 
psig discharge, driven by 12,150 hp gas turbine. range from vacuums of 5 microns to discharge pressures of 

35,000 psi. 








Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 





COMPRESSORS * GAS & DIESEL ENGINES * PUMPS « AJR & ELECTRIC TOOLS » CONDENSERS * VACUUM EQUIPMENT + ROCK DRILLS 


For more information, turn te Data Service card, circle No. 47 
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SK “SAFEGUARD’” ROTAMETERS 


' 
' 
e 
' 


Crane ee niles Prantl ie 


= me 


PVC 
aie i 1 
FITTINGS 


SK “Safeguard” Rotameters with Polyviny] 
Chloride (PVC) end fittings are now avail- 
able for measuring the flow of hydrochloric 
acid, sulphuric acid, and the many other 
New Bulletin 18RG describes | Chemicals for which PVC is recommended. 


SK’s line of “Safeguard” As a matter of fact, these new Rotameters 

Rotameters and gives detailed are already being used for corrosive fluid 

instructions for liquid service with excellent results. 

and gas sizing. A specia/ j i 

shale didnt ae . Two facts regarding this new PVC 
Safeguard” Rotameter are of particular 


which PVC is recommended. 


Send for your copy. importance. 


First, this instrument provides a Rota- 
meter with chemical resistant end fittings 
and rotor at much less cost than a similar 
instrument with these components made of 
other special corrosion resistant materials. 

Second, the Fig. 18275 “PVC” Rotameter 
incorporates all of the features of the SK 
“Safeguard” line—one piece fabricated steel 
case, tube and rotor versatility, heavy safety 
glass windows, adaptability to panel mount- 
ing and to electric or pneumatic transmis- 
sion for remote recording and controlling of 
fluid flow, and others. 











For Immediate Delivery, Standard SK Jet Ejectors, Rotameters, 
and Flow Indicators are stocked in Cornwells Heights (Phila.), 
Pa., Houston, Texas, and San Francisco, Calif. 











Schutte and koertun COMPANY 


INSTRUMENT DIVISION 








2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 


For more information, turn te Data Service card, circle No. 84 
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b> industrial news 


Kingsport, Tennessee. The expansion, 
which will bring capacity to 20 mil- 
lion pounds, is in response to demand 
for popes polyester fiber on the part 
of textile mills and their customers. 
The plant is scheduled to go on- 
stream in mid-1960. 


An agreement has been reached 
whereby W. R. Grace acquires Hatco 
Chemical. Hatco, an ester and syn- 
thetic lubricants producing company, 
located in New Jersey, will be oper- 
ated as a division of Grace. 


A $17 million refinery building pro- 
gram goes into effect at Union Oil 
of California, with new facilities ex- 
—— to be in operation within 

een months. Facilities to be built 
are: a 14,000 barrel per day catalytic 
reformer to a high octane 
blending gasoline com t; a Uni- 
finer ae the feedstock to the 
new catalytic reformer; another Uni- 
finer to upgrade heavy catalytic 
cracked gasoline stock. Also planned 
is a carbon monoxide boiler. 


A com system for on-line gas 
phan gle or is planned for 
installation in the Public Service Co. 
of Colorado. The GPE Controls 
LIBRATROL—500 Process Control 
System, said to be the first of its kind, 
computes the total hourly daily and 
accumulated demand, and _ provides 
additional engineering calculations. 
The system is expected to be espec- 
ially suitable for use in petrochem- 
ical industries. 

A plant for the development and 
eventual production of high energy 
chemical fuels for rocket and missile 
propulsion systems, acquired by Cela- 
nese, will be owned and —— by 
Amcel Propulsion, a Celanese-con- 
trolled corporation. Facilities at the 
1300-acre site in Asheville, N.C., in- 
clude a test firing range, and research 
and development laboratory. 


In response to increased demands for 
maleic anhydride, plans to increase 
production are underway at Allied 
Chemicals’ National Aniline Division. 
Operating facilities are being ex- 
panded at Moundsville, West Virginia, 
and Buffalo, New York. Both expan- 
sions, scheduled for completion late 
this year, will provide increased sup- 
plies of maleic anhydride in rod, 
tablet, and molten form. 


For more information, circle No. 63 > 
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--- the product of 
Engineering with Imagination 


This unique vacuum tower was fabricated and 
erected by CB&I to meet an exacting set of 
performance requirements at the El Paso re- 
finery of Standard Oil of Texas: 


FEED: 13,000 barrels per day, reduced crude 
NOMINAL PRESSURE: 2 pounds per square inch, 
absolute 


OPERATING TEMP: 750 degrees Fahrenheit 
(approx.) 


HEIGHT: 87 feet 
DIAMETER: Varies from 8 to 18 feet 


What is CB&I Craftsmanship in Steel? This 
unusual structure is a good example. It is en- 
gineering tempered with imagination. It is close 
attention to metallurgical control and structural 
detail. It is careful customizing of structure to 
process. Most important, it is experienced co- 
ordination through all phases of engineering, 
fabrication and erection. 

These coordinated services are the reason 
why leading refiners rely again and again on 
CB&I for their critical tanks, towers and proc- 
essing structures. For more information, write 
your nearest CB&I office, today. Ask for the 
brochure: CB&I Craftsmanship in Steel. 





CB&!-built vacuum tower designed for reduced crude feed of 
13,000 bpd. CB&I also built a reactor and regenerator, furnished 
through Fiver Corporation, Limited, for Standard Oi! of Texas. 


—_—yy = 
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Chicago Bridge & Iron Company roy 


Atlanta + Birmingham + Boston + Chicago + Cleveland « Detroit + Houston + Kansas City (Me.) 
New Orleans + New York + Philadelphia + Pittsburgh + Salt Lake City 
Son Francisco + Seattle + South Pasedens + Tulsa 
Pionts in Birmingham + Chicago + Salt Leke City « Greenville, Pe. « New Castle, Deleware 
SUBSIDIARIES: 
Horton Steel Works Limited, Toronto; Chicago Bridge & Iron Company Lid., Coraces; 
Chicago Bridge Limited, London; Chicago Bridge Construcoes Ltde., Rio de Janeiro . 
aaa REPRESENTATIVES 9 LICENSEES : . —FABRICATES 


Austrelio, Cuba, England, Fronce, Germany, Italy, Jepen, Netherlands, Scotland 
: erRecTs 














o 


ANTI-CORROSIVE 
WIRE CLOTH 


* MESH CLOTH 
° FILTER CLOTH 





® SPACE CLOTH 
* BOLTING CLOTH 
® BACKING CLOTH ¢ STRAINERS ¢ SIEVES 


* FABRICATED WIRE CLOTH PARTS 


NEWARK 
4 ACCURACY 


Come to NEWARK for any woven wire cloth or fab- 
ricated wire cloth parts requirement, all widths, all 
meshes, all malleable metals. Send for latest literature, 


Hire Sloth 


COMPANY 


351 Verona Avenue * Newark 4, New Jersey 
For more information, turn te Data Service card, circle No. 34 
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B> about our authors 


Martin L. Nadler (The Problems of 
Plant Startup) has been heavily in- 
volved in process development and 
= startup at Dupont, where he 
t his entire working life. Nad- 
’s all-around i with Du- 
pont includes in several differ- 
ent divisions. Starting his career in 
1941 with the Organic Chemicals 
Division, he took part, during World 
War II, in the Manhattan District 
Program (the name given to Dupont’s 
contribution to the atomic energy pro- 
gram). He is now with the Elastomer 
Chemicals Division engaged in market 
development. 
Everett Gorin and H. L. Recht were 
co-workers at Consolidation Coal Co., 
Library, Penna, when the research 
work on (Fuel Cells) was done. Gorin 
is now manager of process research, 
Research and Deve t Division 
of Consolidation Coal; while Rechter 
is with Atomics International, Canoga 
Park, California. 
Ralph A. Morgen (Chemical Engineer- 
ing Education in the USSR) was one 
of a group of American exchange dele- 
gates in the education field who went 
to the Soviet Union in the winter of 
1958. of the mission, which 
was organized by ASEE at the invita- 
tion of the State Department, was to 
make a study of Soviet Engineerin 
education. The tour took in 
ri ntative schools, and this report 
is based on Morgen’s first-hand obser- 
vations. Morgen is at present director 
of the Purdue Research Foundation, 
and a member of the faculty of the 
university. He was formerly head of 
the Department of Chemical i- 
neering at the University of a. 
Ray H. Jebens (The Bail Mill for Pig- 
ment Dispersion and Grinding) has 
been with Patterson Foundry and Ma- 
chine for five years, and is currently 
manager of application research for 
the company. He has fifteen years of 
service with Dupont, starting out ~ 
their Engineerin a nye right 
after counhaing graduate work at 


Columbia. 





A heavy water fractional distillation 
plant is scheduled to go on-stream 
this fall at Chalk River, Ontario, 
under a contract awarded by Atomic 
Energy of Canada to Badger. The 
wwe will be used to reconcentrate 
avy water supplies downgraded by 
light water contamination. The distil- 
ling equipment has been speciall 
designed to minimize loss throu 
leakage or vaporization. 











direct competition... 
e 


: 


VW, 


LEAD in product quality 
in n 


Why do users who know prefer S-W Krystal “Crystallizers? 
The answer is uniformly sized, dust-free crystals, product 
purity, ease of centrifuging or drying, high recovery of mother 
liquor, effective operating economy and less downtime for 
cleaning. 

If you make a crystalline product you owe it to yourself to 
investigate these advantages before you invest. Struthers Wells 
will gladly conduct a pilot study to assure you of the finest 
crystalline product at the lowest practical cost. 





WRIT for the all-new descriptive bulletin 
Struthers Wells Krystal Crystallizers. 


® Krystal Registered U.S. Patent Office 


STRUTHERS WELLS Corporation 


jer Tobe. iw Tones 


WARREN, PA. 


Offices in Principal Cities 


For more information, turn te Data Service card, circle Neo. 39 
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Modern techniques bring new benefits 


Whatever is new in metallurgy, welding, or testing is sure to absorb the attention of Downingtown ex- 
perts—especially when it helps us produce better processing equipment for you. Here are some of the 
modern techniques you would see on a trip through our shop. Write for handy index to the ASME Code. 


Skin-deep— When paint thickness is vital to prod- |B | Fresh from the oven — Heated to 250°F to drive out 
uct protection against corrosion, this instrument tells us water vapor, these welding electrodes won’t contaminate 
exactly how thick the paint application is. weld metal or adjacent plate with water-released hydrogen. 


Sniff! Sniff!— No leaks here...if there were, the D A penetrating analysis—Special dye, sprayed on 
Halide leak detector would react fast as it sniffs the seams weld after back-chipping, reveals microscopic cracks so 
and joints of a vessel pressurized with gas. they can be eliminated before weld is completed. 


Downingtown Iron Works, Inc. 


106 Wallace Ave., Downingtown, Pennsylvania 
division of PRESSED STEEL TANK COMPANY Miwovkee 
Branch offices in principal cities 


NGERS—STEEL AND ALLOY PLATE FABRICATION 
AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 


Flax Astey 


For more information, turn te Data Service card, circle No. 12 
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Industry watches Cuban sugar situation 


Half of the world’s free market sugar is supplied 
by Cuba. Therefore, current iations between 
U. S. sugar producing firms and the Cuban Govern- 
ment on land iation under the new Cuban 
Agrarian Law are being watched with some appre- 
hension by business interests all over the world. 
Particularly affected are sugar-based chemical proc- 
essing industries in the United States. Also con- 
cerned with the outcome of the negotiations are 
other American industries in Cuba, such as Free- 
port Sulphur’s $120 million nickel-cobalt extraction 
plant now nearing completion in Moa Bay, Cuba. 
In the sugar industry itself, feeling is that sugar 
producing interests outside Cuba might not be 
averse to picking up Cuba's share. 

Under new Agrarian Reform Law, éxcess 
land is to be appropriated and divided among land- 
less Cuban citizens. This is the provision of the law 
which most directly affects American sugar interests 
in Cuba, which total about 40 percent of the sugar 
producing — in the country. The remaining 60 
percent is Cuban owned. Terms of the law, the basis 
of the present negotiations, state that compensation 
to former owners will be based on the assessed value 
of the land for tax purposes prior to October, 1958. 
This is to be payable in 20-year government bonds 
bearing 44% interest, the interest to be tax-free for 
ten years if invested in new Cuban industries. This 
is doubtless intended as encouragement to foreign 
industry to remain in Cuba, but the thinking of 
leading sugar economists and brokers in the United 
States is that tax values are assessed very low, thus 
apparently enabling the Cuban government to ac- 
quire land at prices below the real market value. 

Maximum permissible land holdings are fixed at 
1,000 acres except in the case of land used for rice, 
sugar, or cattle-raising where larger holdings are 
allowed. These holdings are subject to minimum 
yields per acre as fixed by the Agrarian Reform 
Institute. Ownership of — is limited to Cuban 
citizens or wholly Cuban-owned companies, al- 
though the Government can grant land to foreign 
individuals or companies when the Agrarian Insti- 
tute considers this to be in the national interest. 

Immediate result of passage of the new law was 
an appreciable drop in the value of shares in U. S. 
sugar producing companies in Cuba. The situation 
is now in such a state of flux that new plantings and 
development plans have been either postponed or 
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suspended. This despite apparent attempts on the 
part of the Cuban Government to allay fears with 
the statement that expropriation of sugar land would 


be _— for one year. 

the ee market price of sugar stands today at 
$2.55 per 100 lbs.; sugar producers are complaining 
that this is much too low to allow what they con- 
sider an adequate profit in. The total annual 
world production of sugar is about 50 million tons. 
Of this total, about 44 million tons is “captive” in 
one way or another, that is to say it is allocated 
under a variety of international quota agreements 
and by import restrictions on the part of individual 
countries, including the United States. The remain- 
ing 6 million tons makes up what is called the “free 
market” sugar, which is free to flow into any market 
open to it. Obviously, any changes in Cuba's nation- 
al economy will affect this market. 

Cuba unquestionably has many serious economic 
problems. The bulk of the economy depends on 
this one product (80 percent of the country’s foreign 
exchange comes from sugar, with the most signifi- 
cant percentages of the balance distributed between 
the tourist trade and the tobacco industry). Grave 
doubts have been raised as to whether the sugar 
industry can function efficiently if the large estates 
are broken up into small farms, particularly in view 
of the necessity for mechanization to produce effi- 
ciently, and the serious shortage of trained technical] 
people. Yet, on the other hand, Cuba is a country 
of land-hungry people, and the Government's con- 
tinued popularity depends on their support. 

In what appears to be another effort to satisfy 
doubts that the Cuban Government can maintain 
and even increase output, Premier Castro offered 
the United States, through its Secretary of Agricul- 
ture, 8 million tons of sugar in 1961 at a price of 
4 cents a pound. This compares with a value of 
approximately 5.4¢ F.A.S. Cuba in June of this 
year. While the offer itself was considered unaccept- 
able, this fact, along with the postponement of the 
expropriation provision, and the continued negotia- 
tions, bear out the opinion of informed sources 
close to the sugar industry that Cuba will not take 
drastic steps at this point. The consensus is that 
while Premier Castro is possibly in a position to 
knock the props out from under the entrenched 
sugar interests in Cuba, he will not do so for the 
simple reason that he cannot afford to. 
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Technological Information—Government Responsibility? 


tion. 


have more than a casual right to 
evaluate whatever decisio. is reac 
and to make their opinions known. 
The need for nical information 
has usually surpassed the financial 
ability of professional organizations to 
provide it. This must be recognized 
even in the face of several notable 
pioneering ventures. The American 
Society for Metals, for instance, gave 
a $75,000 grant to Western Reserve 
University for a center on documenta- 
tion and communication, which has 
led to important techniques for coding 
scientific documents and in develop- 
ing a machine to search out such in- 
formation. We have, too, the remark- 
able performance of the American 
Chemical Society in publishing Chem- 
ical Abstracts these many years, with- 
out which chemical science would be 
much further back on the path. 
Normally the mechanism of meet- 
ing presentation followed by publica- 
cation guaranteed that most worthy 
scientific contributions came to the 
attention of those best fitted to use 
them—the experience of Willard 
Gibbs to the contrary notwithstand- 
ing. However, things are not normal. 
Science and t logy are vital 
adjuncts to national defense, and this 
condition has raised its own iron 


curtain of secrecy. Secrecy breeds re- 
search duplication, as does the prac- 
tice of es countless reports to 
files or to limited circulation. Even 
when secrecy is dropped, the immense 
amount of material suddenly made 
available creates great gaps in the 
knowledge of those trying to catch 
up. Without a steady flov of data and 
ore reports, the newcomer to a 

Id has to exert great diligence to 
penetrate the coterie of esotericism 
which the experts have built up as a 
result of talking only to one another. 

There is no doubt as to the need 
for an information program which 
would enable serious workers to fol- 
low current research and to know 
with certainty what has been done be- 
fore. Stories are told of directors of 
engineering who have discovered their 
staffs working on programs that had 
been researched A rejected ten years 
earlier. Their staffs were not aware of 
what had been done because the 
original research had lain 
buried in the company library. Such 
an error is, of course, not the fault of 
the technical literature. It is the fault 
of the company that did the original 
research and either refused to have 
the research made public or did not 
recognize the value of adequate li- 
br. services. 

The tremendous progress that Rus- 
sia has made in the field of informa- 
tion abstracts was well detailed in testi- 
mony before the Senate subcommittee 
by James Rand, who pointed out that 
the central Russian agency (begun in 
1952) for gathering the world’s tech- 
nical literature is divided into thirteen 
subdivisions and that by 1956 one 
subdivision, chemistry, was issuing 
more abstracts than Chemical Ab- 
stracts. Bear in mind that the Russians 
are doing this for thirteen divisions, 
which include such subjects as mathe- 
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matics, geography, metallurgy, bio- 
logical F an electrical p+ Mina 
ing, physics, etc. Is it any wonder that 
many who think about this say, and 
say bluntly, “This is a case for the 
Government”? As a matter of fact, the 
immensity of the problem does make 
it seem that the solution is to 
turn it over to the United States Gov- 
ernment, letting it pay the bills for 
scientific information. 

But isn't there some other way? 
Would it not be logical for the chemi- 
cal process industries to recognize the 
fact that information services are a 
modern necessity and, instead of de- 
pending on the Government, to see to 
it that funds are made available for 
such services? 

There is no hope that professional 
societies will ever command enough 
income to do the job that they are 
being called upon to do. Fields are 
expanding too rapidly. The industrial 
leaders, however, could create their 
own study commission in the chemi- 
cal field and, through some agency, 
make certain that there is the where- 
withal, first, to study the problem 
and, second, to guarantee the avail- 
ability of scientific and technical in- 
formation. What would start as a ser- 
vice would undoubtedly in time return 
the investment a thousandfold in ac- 


celerated technical progress. 


The problem is not merely one of 
company reports; the problem is that 
of prime scientific material coming out 
of colleges, Government installations, 
industry, foreign countries, etc. Cer- 
tainly, with a deficit in the Federal 
Government for the year just ended 
of over twelve billion dollars, a real- 
istic approach to the future makes it 
apparent that we ought to seek as 
many solutions outside the Govern- 
ment as we can. F.J.V.A. 
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The problems 


of plant start up 





Martin L. Nadler, of Du- 
pont’s Elastomer Chemical 
Department in Wilmington, 
introduces this special CEP 
feature on the problems of 
starting up a new plant. 
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The increasing size and complexity 
gee tet, er Seen, See 
acturing units present ial prob- 
lems to the engi er nian 
ment. Such phases as design concepts 
for continuous flow cone omg new 
instrumentation requirements, and the 
effects of automation have been treat- 
ed extensively in recent publications. 
There are also special problems in- 
volved in the startup of a new chemi- 
cal facility. These have received scant 
attention in the literature. 

The four articles on the next 13 
pages are condensed from papers pre- 
sented at A.I.Ch.E.’s recent Atlantic 
City meeting. They provide a “work- 
sheet” of the actual methods employed 
in four recent major startups. The 
summary reflects the viewpoints of 
operating supervision, the mainten- 
ance en , and the special role 
played by the process contracting firm 
which may have constructed the plant. 
In each case it is important to note 
the amount of detailed planning and 
training which preceded the actual 
startup. 

A large chemical unit represents a 
major commitment of capital. It 
should not be allowed to stand idle 


The heart of good start up: quick analysis 
of troublesome areas and making modifi- 
cations on the spot. (Photo courtesy of 
Dupont’s employee magazine’ Better 
Living.) 
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or unproductive, assuming, of course, 
that the basic decisions on market- 
ability of the product were sound. To 
achieve a design rate and design 
economy in minimum time requires an 
adequate number of trained person- 
nel. During the course of startup it 
may become ——— that some 
phase of process, ones or construc- 
tion is technically inadequate. In this 
case it is urgent that the startup or- 
ganization be capable of diagnosing 
the problems quickly, and of taking 
corrective action. 












































PLANT STARTUP 





Operator training 


in new plant startup 


P. W. Pontius, P. A. Van Tasser, ann J. H. Frevp 
Union Carbide Corporation 


The proper training of chemical 
operators is becoming increasingly im- 
snag heaton sade ts. 

ere is a program in use at the Insti- 
tute, W. Va., and Seadrift, Texas, 
plants, Union Carbide Chemicals. The 
program includes Basic training of 
new employees, and Specific job train- 
ing of both new and experienced 
personnel. Safe, efficient, operation 
with a minimum of errors during 
startup is the primary objective. The 
development of a strong, flexible per- 
manent operating organization can be 
the long range benefit. 


Basic training of 
new employees 


Per xeon occupations of new 
tors ma’ i : 
haem tas Seleir ot Gite colton, 
farmer. It is necessary for them to 
make many personal adjustments to 
feel at home among the noises, odors, 
and vibrations of a chemical plant. A 
period of basic training prior to as- 
suming operational duties puts the 
employee at ease, gives him confi- 
dence, and familiarizes him with the 
jargon so that he will more readily 
understand on-the-job instruction. It 
also orients him in the plant layout, 
acquaints him with the people with 
whom he will be associated (particu- 
larly his immediate sw isor), and 
helps him realize that he is working 
as a member of a team. 

The Basic Training Manual is a 
part of the chemical operators’ basic 
training program. It includes funda- 
mental information which will con- 
tribute to a better understanding of 
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Institute, West Virginia 


any On job. It explains the 
general responsibilities of the operator 
and discusses some of the equipment 
and operations which the average 
operator encounters daily. The manual 
is given to the operator to keep as his 
anent reference. It contains no 
confidential information. The printed 
material must be interesting and, 
where possible, alive with illustrations. 
The contents of the Basic Training 
Manual are summarized as follows: 
The job. A chemical operator's job is 
to convert raw materials into useful 
products rpg dey safe and effici- 
ent control of t equipment. He is 
a beter canisar Nis Geb i pten ts 
mind to handle foreseeable emergen- 
cies and a sense of responsibility 
toward the Maintenance Department 
and the other auxiliary departments. 
He must have good housekeeping and 
safety habits, keep an informative unit 
log-sheet, and tell his relief operator 
pertinent factors about the present 
operation in his job assi t. 
The equipment. Once the tor 
can visualize the internal mechanism 


Phillip Pontius and 
his co-workers 
give here the re- 
# sults and interpre- 
. tation of a com- 
prehensive survey 
"# to identify basic 
factors involved in 
the development 
_ of people for plant 
operation. 











of each piece of equipment, he will 
not have much di 


units. Most equipment manufacturers 
are more than willing to i 
pamphlets and bulletins that include 
pictures of cut-away models for use 
during the training session. 

The illustration indicates how such 
material may be utilized in the Basic 
Training Manual. 

Materials. This chapter gives a gener- 
al idea of the nature and use of air, 
gas, water, steam, and electricity; 
where they come from; and how they 
are distributed in the plant. For ex- 
ample, a flow sheet of the main air 
header in the plant is shown. 
The science. A review of basic physics 
including such topics as: ahoted 
states, temperatures, pressure, density, 
ific gravity, heat, vapor pressure, 
flash point, and superheated steam. 
Following this, a review : basic 
chemistry may include e tions 
and wen on acids, ia, salts, 
combustion processes, and composi- 
tion of matter. - a 
The processes. In general terms, flui 
flow and heat transfer are di 4 
along with distillation, adsorption, 
stripping, drying, cracking, gas com- 
pression, refrigeration, and steam 
generation. 
Fundamentals of measurement. This 
chapter explains means of pressure, 
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want. 








temperature, liquid level, and fluid 
flow measurement. 

Fundamentals of instruments. Record- 
ers with strip and circular charts, 
different types of scales and inking 
pens, various drive mechanisms, con- 
trollers, motor valves, valve position- 
ers, transmitters and receivers, and 
methods of by-passing and “zeroing” 
an instrument are covered briefly. 
The safe way. The last of the 
Basic Manual is phen. me 
safety, equipment safety, and general 
fire protection. 

One of the best ways to organize the 
program is to gather groups of six 
eight about a ible. Each <op ater ot 
al supervisor should ai bar es his ome 
line supervisors in the same manner 
in which they will, in turn, teach 
their own men. Where possible, the 
men should be assigned at the outset 
to the first-line supervisors under 
whom they will be working. In this 
way, they work and study together 


and the supervisor builds the 
and authority he will need when actu- 
al operations commence. 

At the beginning of the first session, 
a test, or “pre-training inventory” is 
given to the men. This pre-trainin ing 
inventory shows men who might thi 
otherwise that there is much to learn. 
The same test is given at the comple- 
tion of the course to indicate how 
much they have learned. It is im- 
portant to maintain an atmosphere of 
informality during the testing; each 
man grades and keeps his own paper, 
and no written record of the scores 
is made. 

Each trainee is then given a Study 
Guide, which contains detailed ques- 
tions relative to the Basic Manual. 
The actual study may be conducted 


by silent or r msive reading fol- 
lowed by = Sa canard and recita- 
tion. The questions are answered in 


writing by each man. 
Any Basic Manual should be sup- 





plemented by models of pumps, 
valves, strainers, motor valves, and 
other pieces of equipment which may 
be used in the classrooms. The class 


work is mixed with field trips to near- 
by operating units to view some of 
the uipment in service. Whenever 


experimental setups should 
gee 


This type of program can be 
covered in about one week, following 
which the new employees are ready 
to join experienced operators in the 
Specific Job Training. 

Specific job training 

The operation of a specific unit re- 
quires specialized training and infor- 
mation beyond the Basic Training 
Manual. Therefore, specific job in- 
struction must be conducted to 
acquaint the operators with the de- 
tails of their actual operating jobs. A 
Specific Job Manual is written for 
use during this phase of the training. 


Typical pages from the Basic Training Manual (left) showing instruction on basic principles and types of equipment. The 
Specific Job Manual pages (right) show instructions in Operations and the actual equipment to be used. 
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Operation training 
Continued 


written prior to any actual operation 
of the unit, much of the information 
is subject to obsolescence. How- 
aes Yas pected 
ing of operators to su a 
probable course leading to Giciont 
Penal af the Spetiie Jab Kitewal ts 
that in preparing it the technical 
supervision and crystallizes 
its thinking and may use it as an effec- 
tive check list while following con- 
struction work. 

A sample Table of Contents of a 
Specific Job Manual is as follows: 
Introduction. Acquaints the men with 
the manual, the plant, and the proc- 
ess. Defines the various operating jobs 
and tells of the raw material require- 


ments. Discusses the nature and 
of the various products and by: 


ucts. 

Outline of process. A brief i 

of each system in the unit, 

the major equipment and the cri 
ting conditions. A flow 


inition indicating all 
ment gee primary site is 
included 


Any process ma 

into various systems 

a field storage system, unit 
reaction system, 


i 


iH 


Ff 


Fes 
HH 


g 
7 
fi 


it 


The ay 9 
ment in each system should be 
scribed in detail, from on vee of vent 

stem and gasket material to special 
seals and safety valve settings. 

A complete instrumentation explana- 
tion should give the type of measure- 
ment, location, the normal operating 

















OPERATOR TRAINING SCHEDULE 
For a Mid-April Start-Up 
Week ending Training 
During these three weeks, the First Line Supervisors 
March 6 are taught from the Specific Job Manual by the Tech- 
13 nical This will be a study of the entire new unit, 
20 In addition to studying the manual, will be tracing 
(half day in flow diagrams, learbhing nomenclature of the basic 
ehiaesenmn equipment, studying scale models of unit (if available) 
half day in and major and familiarizing themselves with all 
field) the operating aspects of the new unit, 
March 27 The First Line Supervisors are taught the Basic Train- 
ing Manual by the Technical Staff, 
u 3 Teaching new employees from the Basic Training Manual 

Apr ‘by the First Line Supervisors, 

April 10 Teaching of the Specific Job Manual to both the exper- 
ienced operators and the new employees, Allow two days 
for field study in the new unit to learn the overall equipment 
layout and primary flow patterns, Allow three days for 
acquainting all the men with general highlights af the Speci- 
fic Job Manual, Give job and shift assignments, 

April 17 Each operator will be taught from the Specific Job Man- 
ual and will dwell on his particular job assignment, Since 
there are normally four shifts, each First Line S.pervisor 
will be teaching four men the same job, 

April 18 The Startup Date, The First Line Supervisors and the 
operators assume their regular job assignments and 
start their shift schedule, 








An exampie of a workable timetable for an overall training program in 
preparation for a hypothetical April startup of a new unit. 
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condition, and the high and low alarm 


tion, 
fires, and the elimination of possible 
fire hazards. 

Analytical and laboratory. Routine 
and special methods of analysis and 
other analytical procedures should be 
listed. 

Maintenance. Special color coding, 
labeling of lines, preparation of equip- 
ment for maintenance, lubrication, 
gaskets, and packing should be dis- 
cussed thoroughly. 


tions should be devoted chiefly to the 
proper sequence for placing the sys- 
tems into operation and for shutting 
them down. If the rest of the manual 
is properly detailed, these startu 
instructions probably will not ex 
two typewritten pages. The shutdown 
instructions may be only one page 
long. 

The Specific Job Manual should be 
taught in the same general manner as 
the Basic Manual. There may be a 

cular problem in the tion 
which can be effectively dealt with 
by demonstrations and films. 


On-the-job training 


If time, economy, and the particular 
circumstances permit, the new unit 
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PLANT STARTUP 


Preparing for startup 
of a Unifiner-Platformer 


Enron P. Barnetr 


Union Oil Company of California, Los Angeles, Calif. 


I, 1957 the Union Oil Companay of 
California successfully started up a 


was somewhat unique in defining 


responsibilities among process li- 
censor, design and construction con- 
= Home Office group, 
nery. A refinery-cen ° 
tion was used instead of Sedewe 
contractor-or Home Office-centered in 
order that the valuable knowledge and 
experience gained during the initial 
operations would be retained, to a 
refinery ape ty group. Shift fore- 
men were given key assignments and 
a small core of ialists executed 
important functions throu the 
design, construction, and startup 
stages. This article presents these or- 
ganizational features, and such startup 
5 tions as selection and training 
oO pane inspection of equipment, 
preparation of the sand in- 
structions. 
In Union, a major new construction 
eabet is usually handled by the 
ome Office Engineering and Con- 
struction group, and the refinery con- 
cerned, works with this group during 


ili to see 
and constructed, and turned over to 
the refinery in a ready-to-operate con- 
dition. The startup preparations dis- 
cussed here are those necessary on 
the part of the refinery and, for the 
most part, are divorced from the prob- 
lems associated with the design and 
construction of the units. 

During the early design stages, a 
-time refinery committee worked 
with the contractor and the Home 
Office group. This committee present- 
ed the refinery’s viewpoint of the de- 


Elton Barnett de- 

fines the responsi- 

bilities in startup 

' among the proc- 

ess licensor, de- 

"* sign and construc- 

~ y tion contractor, 

home office, and 
refinery. 
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erally considered that six months on 
one job is a minimum with one year 


being preferable. 
Evaluation of 


sign and selection of equipment. Thus, 
the refinery’s experience was incorpo- 
rated at a time when changes could 
be made at minimum cost. 


Selection of personnel 


About two or three months prior to 
the start of construction, the refinery 
supervisor was selected to be respon- 
sible for the preparations, the startup, 
and the operation of the units. This 
man othe ere the refinery’s inter- 
ests during construction and worked 
closely with the Home Office Project 
Manager who was actually responsi- 
ble for the construction. 

About six or seven months prior 
to startup, plant staffing plans were 
formulated and contractual details 
were discussed with representatives of 
the labor union. The various labor- 
management problems associated 
with staffing the new unit required 
two to three months to resolve. 

The actual selection of the ow 
tors to staff the units was completed 
about three months prior to — 
The selection of these men was ma 
within the seniority and qualification 
provisions of the labor contract. Each 

Continued 
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Unifiner-Platformer 
Continued 


applicant was given extensive inter- 
views by one or more supervisors 
familiar with his previous experience 
and ~~ 

ba oo of the most time-consuming 
jobs was the preparation of the oper- 
ating manual. This project was Ans 
about four or five months ahead of 
startup, most of the work being done 
by the startup engineers. All phases 
of the operation and equipment were 
presented, using numerous small 
drawings and sketches. Included were 
fire and safety precautions, design 
summaries, chemical reaction discus- 
sions, process descriptions, utility and 
auxiliary systems, startup and shut- 
down procedures, etc. 


Inspection of equipment 


An operating department represent- 
ative inspected each item *s equip- 
ment as soon as it was installed, 
including: reactor, tower and vessel 
internals; pump, turbine and compres- 
sor installation; instrumentation; elec- 
trical facilities; and process and utility 
piping. This was independent of the 
construction engineers’ observations 
and was primarily made to check the 
condition of the equipment and to ob- 
tain conformance with refinery stand- 
ards. In general the contractor did 
an excellent job with the details and 
the overall construction. 


Training of personnel 
The startup engineers and foremen 


were selected about six months prior 
to startup to participate in a gradual 
familiarization training program. Al- 
though busy on their normal assign- 
ments, they attended a weekly class- 
room training session of two to three 
hours conducted by the supervisor in 
charge of the startup. During this 
period each foreman and engineer 
visited the company’s Oleum refinery 
in the San Francisco Bay area to ob- 
serve a similar type of Unifiner-Plat- 
former in operation. This on-the-job 
training proved valuable, since Oleum 
personnel freely discussed the lessons 
they had learned during two years of 
operation. 

Four weeks prior to the continuous 
staffing of the units, a one-week re- 
view training program was conducted 
for startup foremen and engineers. 


The next three weeks were devoted 
to full-time training of the operators 
by the startup foremen and engineers. 
The group was divided into four 
crews, each consisting of six operators, 
two engineers, ond one shift foreman 
who was in charge of the crew. 
These crews were kept together from 
the first day of training through the 
first two months of operation. When 
around-the-clock coverage began, 
each crew worked an extra shift every 
fourth week (equivalent to an average 
work week of 42 hours). This is 
called “four gang” scheduling. While 
the use of inact crews is desirable for 
the teamwork required in normal 
operation of units, it is an essential 
part of a good startup. 


On the first day of training, each 
person was issued a copy of the 


operating manual. Each morning was 
spent in the classroom studying the 
manual. The afternoons were usually 
spent in the field reviewing the equip- 
ment studied that morning. Written 
and oral examinations were used, and 
each foreman was held ible for 
determining that every ator in 
his crew a. well qualified. 


Organization 

The successful initial operation of 
any big new unit requires the com- 
bined efforts of many le with 
various talents, and it takes or- 
ganization to minimize confusion. 
Figure 1 shows the organization used. 
The shaded positions ae the 


normal organization of the refinery 
operating d nt responsible for 
the continued operation. As the need 


for a given specialist disappeared, 
he was transferred from the organiza- 
tion. Previously, staff engineers had 
been placed in line positions arresting 
the activities of the operations an 
the crews on shift. n the units 
were running smoothly, the engineers 
with their wealth of knowledge ac- 

uired during startup had returned to 
their normal jobs, leaving a compara- 
tively green supervisory force. 

The construction superintendent was 
thoroughly familiar with the unit and 
with the subcontractors who had 
furnished much of the equipment. Re- 
porting to him was a small core of 
craftsmen and their supervisors, who 
remained on the job during the early 
stages of the operation. In the “de- 
bugging” of equipment, the construc- 
tion superintendent's contributions 


proved to be very helpful. 
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Figure 1. Shaded boxes in this organization chart show the normal organization of the refinery operating department. 


The other boxes designate the specialists used for startup and then transferred. 
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Classroom work is extensive in the period of training for the start- 


up job. (Photo courtesy of Dupont’s employee magazine, Better 


Living.) 


As the representative of the Home 
Office Engineering and Construction 
Group, the project manager, a chemi- 
cal engineer, had worked on this proj- 
ect since its conception, and was the 
person most familiar with the details 
of the entire unit. He was largely re- 
sponsible for the cooperation amon 
refinery, Home Office, and contractors 
personnel. He maintained a strict in- 
spection of all equipment as it was 
installed and worked closely with con- 
tractors’ and refinery personnel during 
the entire startup. 

The process licensor (Universal Oil 
Products Company) sent. four engi- 
neers (startup specialists) to assist 
with the startup and to evaluate the 
initial performance of the Platformer 
with regard to process and catalyst 

arantees. These men helped estab- 
ish key operating controls and made 
numerous worthwhile suggestions for 
improving the startup. 

The instrument specialist with 
many years in a supervisory capacity 
in the refinery instrument department, 
worked part-time on this project dur- 
ing the early désign. During construc- 
tion he inspected all instrumentation 
facilities while being installed. As 
construction neared completion, it be- 
came a full-time job directing the 
checking, installation, and servicing of 
all instruments. 

The pump and pec a ag special- 
ist was a regular refinery machine 
shop foreman assigned full time when 
this equipment began arriving. He 
worked with contractors’ personnel 
observing the installation of all 
pone. turbines, motors, compressors, 
ans, etc., and made numerous cor- 
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rections when it was easy and inex- 
pensive to do so. 

The electrical specialist was nec- 

because of the complexity of 
the electrical facilities. This specialist 
also worked part time during design 
and construction, and full time dur- 
ing startup. 

The operator trainer assignment 
was filed | by a head tla tee 
the Oleum Unifiner-Platformer on 
loan to Los Angeles Refinery for six 
weeks. He assisted in classroom train- 
ing and spent much time giving on- 
the-job training. He also assisted in 
analyzing operating and mechanical 
problems. 

A Unifiner specialist from Union's 
Research Department supplied techni- 
cal knowledge and startup assistance 
for the Unifiner. This specialist helped 
establish the necessary operating con- 
trols that optimized the pretreatment 
of the Platformer feed. 

The assistant shift engineer assign- 
ment gave valuable operating experi- 
ence to four young engineers, and 
provided assistance to the more 
senior shift engineers in handling 
technical problems, plotting data, 
writing operating procedures, making 
process calculations, etc. 

Normal operator staffing is four 
per shift, but two extra operators per 
shift were provided during startup. All 
the operators had transferred from 
other departments within the refinery 
and their experience varied from two 
to 28 years. As a group, their ability 
was considerably above average and 
this contributed immeasurably to the 
smoothness of the startup and the en- 
suing operations. 
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The tin t main- 
matte! Sates! ahem Sal uae 
working on maintenance and mechan- 
ical problems. He is the liaison man 
between the operating and mainten- 
ance departments for routine repair 
and major turnaround work. This as- 
signment reduces maintenance costs 
and off-stream time due to mechani- 
cal lems. During startup he 
worked almost full time at the Uni- 
finer-Platformer. 

The shift foreman was the senior 
line supervisor on duty and was di- 
rectly responsible for the personnel 
and the overall operations of the units. 
The shift engineer was on staff assign- 
ment primarily as a technical advisor 
to the shift foreman. Actually, the two 
men on each shift worked together to 
combine the technical and organiza- 
uional abilities of the engineer with 
the experience and work-directional 
abilities of the foreman. The four en- 
gineers had an average refinery ex- 
perience of about eight years. After 
the units were operating satisfactor- 
ily, three engineers returned to their 
regular assignments and one remained 
as the staff engineer. 

The four shift foremen who had 
pro through the operator ranks 
to foreman had an average refinery 
experience of 24 years. The foremen 
played minor roles in previous start- 
ups, but during the early planning, 
the decision was made to place the 
foremen in charge of the operations 
from the beginning to assure that: 
the most capable men are in charge 
of the initial operation; there is no 
interim period when the units are 
supervised by inex rienced people; 
and the irreplaceable knowledge and 
experience gained during startup is 
retained in the refinery supervisory 
force. These same shift foremen still 
supervise the activities of the Unifiner- 
Platformer, although only part time. 

Although the majority of the work 
lies in the preparations for startup, 
the big moment comes when the unit 
is put on the line for the first time. 
This is always an exciting climax to 
the months of preparation. 

This startup was smooth and pro- 
gressed Gul of schedule. The time- 
table had allowed several days for 
contingencies, but only about half the 
estimated time was required. As in 
any first operation, there were numer- 
ous problems, but none proved to be 
serious. 

Both the Unifiner and the Plat- 
former did an excellent job during the 
initial run of one year. The on-stream 
efficiency has been higher than antici- 
pated and the performance of both 
units continues to be satisfactory. # 
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PLANT STARTUP 


Anticipating 
maintenance problems in 
new plant startup 


T. W. TomxowirT 


E. I. du Pont de Nemours & Co., Inc 


Penns Grove, New Jersey 


Hl 


given to such v: les as 
nel available, the type 
operated, its Tero. goto 
While the 

was y developed for the 
startup of a new plant, any or all of 
the principles can be applied toward 
improving the maintenance effective- 
ness of an existing organization. The 


one 
arvenyal 
Syerce 
complexity, 
nan 





maintenance principles 


1. No amount of planning, pre- 
ventive maintenance, training, 
etc., can be substituted for good 
supervision. The success of any 
maintenance effort, particularly 
at startup, depends on compe- 
tent, aggressive, intelligent lead- 
ership. Potential foremen and 
supervisors must be evaluated 
in terms of their ability to cope 
with the personality of the plant. 

2. Observation is as effective and 
important as preventive main- 
tenance. Many problems can be 
anticipated by recognizing the 
obvious 


3. A-successful Maintenance organ- 
ization must be familiar with the 
process and its limitations, and, 
conversely, Operations must be 
familiar with the equipment and 
its limitations. Maintenance en- 
gineers must analyze problems 
from a process point of view if 
final solutions are to be devel- 
oped. 
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nance improvement 
The antici of maintenance 
lems when the 


probi actually 
plant was being designed. The pro- 
gram was according to the principles 
shown in the box. 
Design analysis 

A task force was established to 
analyze equipment design and layout 


from an engineering viewpoint, and 
to anticipate maintenance lems, 


areas and conformity to local 
t engineering practices. 


Area filing system 
When construction was started, a 
clerk was assigned to the area to 
up an accurate, up-to-date ipment 
le. As the first of a> pee, 


§ 


tant facet of the startup program, 
since the quality of all the work that 
followed on the accuracy 
and completeness of the information 
obtained from the area file. 


Spare parts and extra machinery 


In reviewing design special empha- 
sis was directed toward equipment 


., Chambers W orks 


standardization. S parts require- 
ments were SS aS 
vendors’ lists in the light of anticipated 
service and pilot experience. 


wr 
seat Yaese the analysis and the 
execution of a - Replacement iby 
A ment, a program 
Dupont. The a genment stashed 
the price and ~ailabili 
parts at the manufacturer's calbene 


Selection of personnel 

Foremen were selected from avail- 
able wage-roll foremen after an inter- 
view and were assigned to the plant 

six months before 

startup. All members of supervision 
participated in the development of 
oll meatienenes. pragens, ane. trely 
ing of wage-roll personne 

Pee a were selected from avail- 
able short-service men recommended 
by foremen because of their aggres- 
siveness, unusual job interest, and 
above-average mechanical ability. 


T. M. Tomkowit dis- 
cusses the necess- 
ity for anticipating 
future maintenance 
problems with a 
well-planned pro- | 
gram. 
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EQUIPMENT NAME - 


Cotumn Feed Pump 


devel and conducted the mechan- 
ics and operations training programs. 


2. Mechanics. The ics were . \PENT 


assigned to the plant approximately 
six weeks before startup. All me- 
chanics were taught the basic prin- 
ciples of pump and mechanical seal 
maintenance and specific problems pe- 
culiar to the plant. At the conclusion 
of the program, each mechanic was 
assi a booklet containing per- 
tinent maintenance information. 

3. Operations. A maintenance ap- 
preciation program was developed for 
operating personnel. Equipment and 
maintenance problems were discussed 
from an operating point-of-view to 
acquaint personnel with the way 
equipment functioned, how it should 
be operated to minimize maintenance 
problems, how to recognize simple 
difficulties, and the corrective meas- 


ures that should be taken. 
Equipment check out 


Pilot = aye experience indicated that 


we might expect problems with our 
pump and seal systems. To avoid as- 
sembly problems, a check sheet was 
developed and completed by plant 

el which indicated the quality 
of assembly. As a result of this pro- 
gram, it was possible to start up all 
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Maintenance problems 
continued 


pumps without a single failure. Sim- 
ilar check sheets were prepared for 
a rs, turbines, and other 
critic ieces of equipment. 
were ie used Pos less oe 
tasks—accounting for blanks, etc., dur- 
ing equipment testing and clean out. 
Anticipated maintenance program 

1. Preventive Maintenance Sched- 
ule. ee piece of equipment was 
listed anal for anticipated 
maintenance lems. A schedule was 
developed which listed the necessity 
for a shutdown, frequency, and man- 
power requirements for all repetitive 
jobs. 
: 2. Maintenance procedures. Main- 
tenance procedures were developed 
for all complex, hazardous, or precise 
maintenance jobs indicating safety, 
material, tools, and the exact method 
to be used for the repair and replace- 


assigned to analyze all ve 
work. Job sheets el deed 
indicate sequence, elapsed shut- 
down time, and manpower require- 
ments. A similar maintenance program 
was developed for electrical in- 
strumentation work. The same pattern 
and techniques were used in ing 
for startup and _— g for routine 
maintenance work. 
Planning routine maintenance 

1. Shift report. The shift foremen 
were expected to survey the plant and 
establish the condition of each piece 
of equipment. To anticipate main- 
tenance problems during startup, a 


- 
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check sheet was listing 
every piece of equipment. This form 
pet ey 
progress of problems. 
2. Work requisitions. A standard 
uisition (page 45) was developed 
ond ceed Sor Wl eecleiinendls oak 
It was particularly useful in coordin- 
ating the efforts of contributing crafts. 
It was numbered to facilitate control 
and scheduling. 


Planning and scheduling 

To increase the effectiveness of 
maintenance personnel, a methods en- 
gineer was established as a plant 
scheduler. All work performed in the 
area was executed on a planned, 
scheduled, preanalyzed basis. The 
methods engineer established a 24- 
hour schedule of work after discussion 
with maintenance and operating per- 
sonnel. 

To guarantee continuity of opera- 
tion, periodic plant shutdowns were 
scheduled. At this time, all major pre- 
ventive maintenance work and de- 
ferred maintenance was to be exe- 
cuted. To reduce the burden of con- 
tinually rewriting and checking on 
job schedules, a list of about 700 re- 
petitive jobs was recorded on master 
cards using IBM equi t. When a 
shutdown was p a i 
list of work was printed and distrib- 
uted to all interested parties. Addi- 
tional jobs, generally of a one-time 
nature, were added. Priorities, dele- 
tions, and sequence were then a 
upon botnets ae and Ene 
neering. The jobs were then pre- 
analyzed by a methods engineer and 
a 24-hour schedule of work was 
printed listing job elements arranged 
in sequence, manpower requirements, 
and elapsed time. 

A system has been established 
whereby each problem is reviewed 
from an operating point of view, and . 
a mechanism for making the program 
self-perpetuating has been established. 
Modifications to equipment and to 
operating procedures have been made, 
and, as a result, many problems have 
been eliminated. Difficulties are also 
being reviewed to establish design in- 
adequacies, and corrections are being 
made to avoid recurrence. 

In summary, there is little differ- 
ence in planning a startup program 
and administering an existing main- 
tenance organization. The principles 
of personnel selection, training, spare 
parts analysis, and preventive main- 
tenance are applicable to both situa- 
tions. Plant site, personnel available, 
and the complexity of the plant to be 
operated or started, should determine 


the type of program developed. # 
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Weeks, Eames, and 
(I. to r.), study the design lay- 
out of a client’s plant. 


J. P. Eames, N. H. Srureis 
AnD C. F. WEEKS 

Stone & Webster 
Engineering Corporation 
Boston, Mass. 


The contractor's role 
in plant startup 


Tue contractor's overall job in plant 
ee ae is to provide not only a to 
cal plant, but also information and 
other assistance which will help the 
owner put the new plant in operation 
with minimum delay and at minimum 
cost. He provides a unique integration 
of specialized engineering services 
which only few large chemical com- 
panies can afford, or find worth main- 
taining. His role in the plant startup 
begins the day he starts the plant de- 
sign. 


Previous literature 
A search of the technical literature 
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has revealed only three previous pub- 
lications devoted to chemical or pe- 
troleum plant startup procedures (1, 
2, 3). These emphasize the value of 
simulated operations, show that prep- 
aration for startup begins with plant 
design, and discuss the value of the 
operating manual in plant startups. 
The power plant field is covered by 
the recent articles of Hunnicutt (4). 
Totten’s (5) description of simulated 
operations and the meticulous clean- 
ing employed in starting up the 
Army’s Portable Power Reactor at 
Fort Belvoir is also of value. 
continued 
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> and maintenance. A recently Field testing and inspection instruc- 
Contractor’s role pleted ethylene plant, having both tions. The Field Testing and Inspec 
continued compactness accessibility, is tion Instructions — 
Shera considerations in ing Manual is one of the most import- pl he Beco 
plant design ant of information supplied to be used, and lists the 
It is frequently advisable to avoid the by the Contractor. A well- Sonar Sov hectare enh te eedien 
making the parts of the plant too written, comprehensive manual, avail- for each line and piece of equipment 
interdependent since the apparent able well in advance of the com- By having this careful of 
savings might well be offset by a more _ pletion, enables the 's technical information readily in the 
prolonged startup. Features which personnel to become familiar with the _ field, the is tested 
will facilitate the startup should be in- process and to start operator training without loss of time is 
ted early in the design. These early. It should contain: assured that the plant is mechanically 
ee << ee ae 1. Basis of design sound. 
makes) of to the § 2. Detailed description of process The mechanical catalog. The con- 
Owner's 3. Description of utilities eee eae, “eae sere © 
winterizing details, and special lines . hee ee M seg dey pay 
for startup purposes and product re- 5. Preparation for initial operations to the Operating gen- 
ry PR eS 
ou - a 
ness is desirable but it dig 8. Rerunning = Fam nb yo a 
sistent with safety, ease of operation, 9. Safety ature. 
Preoperational Check List 
General plant check Commissioning of Utilities Commissioning of equipment 
(cont'd) (cont'd) 
Ww: Check Lubrication and 
Sat orig a od 
Onerchdiey Flush Return Lines No Lood Tests 
Accessibility Instruments Light ests 
Winterizing Details Drain to Prevent Freezing Engine Driven pressors 
Cleanliness of Critical Piping Reewraciys “ines 
Sampling Provisions Blow with Clean Air Instruments 
Critical Details Dry Out Idling Tests 
Eq Piso Histesties i a Operation on Air 
Access ire Fi 
Packings and Lubricants Check os ee Lines Clean Lubricating Oil Governor 
Freezing Protection and Seal Systems 


Drain Water to Prevent Freezing 
Sectional Continuity Testing with Air 


Commissioning of utilities 
Electric P and Li 
ower ghting 


General 
Isolation and Safety 
Service Air 
Clean Air Blowin 
Keep Water Drained 
U Drainage 
ee 
Seals Established 
Free Flow 
Tightness 
Steam 
Blow Main Headers 
Blow Laterals 
Instruments 
Condensate 
Disposal to Drains 





Out Refractory 
Check for Piping Strains on Equipment 
Electric Motors 
Rotation 
Drying Out 
No Load Tests 
Steam Turbines 


tion of Lubricat 
ing and Oil Systems 
Vacuum Equipment 
Pumps 


Moving Machinery Hot Alignment 
Checks 


Final preparations 
Installation of Orifice Plates 
Vacuum Testing 

General Continuity Testing 


tions 
Charging Auxiliary Chemicals (e.g., 
Caustic ) 


Charging Special Treating Agents 
(e.g., Catalysts) 
Purging 
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PLANT STARTUP 


Figure 1. Jefferson Chemical’s Ethylene Plant No. 2 at Port Neches, Texas, is a typical Stone & Webster designed ethyl- 
ene plant having both compactness and accessibility. 


joined by the operating team. The 
make-up and number of this group 
depend on how much of the pre- 
me ag yo mang abs (wichen' a8 
formed by how much 
assistance he requires Gang the ini- 
tial operations. 

The nucleus of the team should 
usually consist of operations specialists 
and a process design engineer who 
knows his way around operations and 
is familiar glycemia gy mage a 
the particular process. This team 
should be supplemented, as required, 
by mechanical and instrument special- 


parties not only in the preopera- 
tional work, but also in the operations 


will follow. Some of the duties 
Contractor's resentatives 
in the con- 


eo establi 
ust be decided ence. The 
decided without de- 
ys spelled out for all. 


ating team to continue 

information about the new 

Fas ds Chan's uate of con 
should therefore be arranged 

with the Client’s technical personnel 
shortly after the Contractor's tors 
arrive at the plant site. erences 
should be held with the Client's 
groups responsible for operations and 
technical service, laboratory facilities, 
maintenance, and safety. Any unusual 
hazards must be brought to the 
Client’s attention and the procedures 
for coping with these hazards fully 
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understood. All this information must 
then be passed along by the Client's 
technical epee in clear and simple 


form to nontechnical men. 


Contractor’s preoperational 
activities 


The Contracter’s operating team 
goes over the entire unit in close co- 
operation with the construction forces. 
No process or mechanical detail is 
left unchecked. Even though the con- 
struction group has exercised constant, 
careful supervision, all this effort by 
the Contractor's operations team is 
necessary. This thoroughness and care 
reduce startup effort to a surprising 
degree. 

The Contractor is responsible for 
making certain that the mechanical 
equipment is in proper working order 
and alignment and that it has been 

ressure tested. He is also responsible 
* cleaning out and ew 
testing vessels, tanks, and piping. 

Instrument calibration sheald be a 
joint effort, with the Contractor having 

continued 
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Contractor’s role 
continued 


the prime responsibility. The advant- 
opp Lh peeiee & te Cone be 
that his instrument 1 
become familiar the instrument 
locations and their operation. Even 
more im t, there is mutual satis- 
faction that the calibrations are cor- 
rect, thus avoiding any misgivings if 
questions arise later on operations and 
yields. 


the Owner. This division of respon- 
shies costs the Owner less since 
pire | to construction labor is 
minimized. It also gves the plant 
operators excellent training. The Con- 
tractor’s construction forces would be 
available to render assistance if 
needed, and his operating group 
would function in an advisory Si go 
ity. The division of effort outlined is, 
by no means, hard and fast; it is, how- 
ever, considered the erable one. 

Preoperations list. Well in 
advance of the busy period just prior 
to the startup date, it is advisable to 
prepare a preoperations check list of 
the important items which must be 
taken care of before feed is charged 
to the unit. The list is not meant to 
be a substitute for thinking; it serves 
as an automatic reminder and gives 
the operator more time to think. If 
the paper work does not become too 
time consuming, the check list can be 
supplemented by target dates and, 
later, accomplishment dates. Properly 
prepared, such a list is a valuable aid 
to the preoperational progress. 

Continuity testing and simulated 

ion. The preoperational steps, 
continuity testing, and simulated oper- 
ation which are included in the check 
list, are considered of special value. 
In the continuity test, safe working 
pressures are applied, and air, inert 
gas, or water passed through the lines 
and equipment, or retained in them. 
Soap tests should be applied to the 
joints which could not be tested pre- 
viously. In this manner, it is demon- 
strated that the plant is tight where 
is should be and free where it should 
be. 

It is logical at this point to progress 
directly, if feasible, to simulated oper- 
ation. A considerable amount of 
equipment and line cleaning can be 
accomplished in this manner. Numer- 
ous instruments can be put in opera- 
tion, although final selection of set 
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folate svat froquenty Se. Cieeet. 
by this procedure. . 


charged and the 
confined to a relatively 
the plant. 


Startup 


viously. It is generally preferable tnat 
the Contractor's personnel serve in 
advisory capacity. They would partici- 
pate in the actual operating only in 
case of encies and veal dictate 
operating conditions only when mak- 
ing acceptance tests. 

The Contractor's operating group 
can offer considerable help in select- 
ing the initial ting conditions. 
This is true if the startup is to be 
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CORRECTION 


In the article “Shale Oil . . . How 
Soon?” by Fred L. Hartley, which 
appeared in the March, 1959, CEP, 
two errors . 

On page 63, column 3, para- 
graph 2, the sentence, “Because 
the study which I have mentioned 
above, performed by the National 
Planning Association, reflects areas 
of interest, etc. . .” was misleading 
since the study had not been men- 
tioned previously. Readers who 
wish to refer to the complete re- 
port will find it listed on page 64 
of the same issue as reference No. 
1 in Literature Cited. 

On page 62, column 3, line 18, 
the sentence “Some tariffs would 
be required in the first year to re- 
turn 7 percent on the investment 
allowed a common carrier pipeline 
under the Elkins Act Consent De- 
cree.”, is open to a misunderstand- 
ing of the word “tariffs”. By “tar- 





dollars/barrels 


iffs,” Mr. Hartley meant “prices”, 
and this sentence referred original- 
ly to a deleted figure printed here. 
The word “tariff” had no relation 
to any Governmental act or de- 
cree. 

With reference to the figure 
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(above), the sentence should have 
read, “Tariffs shown would be re- 
quired in the first year to return 
7 percent on the investment al- 
lowed a common carrier pipeline 
under the Elkins Act Consent De- 
cree. 
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Fuel 
cells 
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Application of the 
high temperature 
fuel cell to the 
generation of electric 
power from fossil 
fuels—its potential, 
efficiency, and limit- 
ing factors. 
Experimental and 
theoretical work is 
analyzed. 
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Figure 1. Cross-sectional view of the type of fuel cell used throughout 


this work. 


Tue rvex ceux is an old concept 
and research work on this subject has 
been in on a limited scale 
for approximately 100 years. A fuel 


cell may be defined broadly as an 
paths Snr device for the contin- 
uous conversion of a portion of the 
free-energy change in a chemical re- 
action into electrical e . It is dis- 
tinguished from a battery in that it 
tes with continuous replenish- 
ment of the fuel and the oxidant at 
Yo active electrode areas and thus 
oes not uire recharging. This 
effect the electrochemical combustion 
of a fuel gas with air or oxygen and 
to their use with a primary carbon- 
aceous fuel from which the fuel gas 
is generated. 

The fuel gas is supplied to the nega- 
tive e ie and the oxidant to the 
positive electrode. The two elec- 
rodes are electrochemically connected 
through an electrolyte which prevents 
mixing of the fuel gases and the oxi- 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 8) 


dant and provides an electronically 
insulating and electrolytically conduct- 
ing linkage between the two elec- 
trodes. 


Many excellent reviews (1) have 
been published in recent years in the 
fuel cell field. We will, therefore, con- 
cern ourselves princi with the 
more recent Paes a Three 
ye ing olny Dany in this narrow 

efinition, have been under investiga- 
tion, distinguished largely by 
temperature range within which they 
operate. They are the low-tempera- 
ture cells which operate approximately 
in the range from room temperature 
to about 100°C., the medium-temper- 
ature cell which operates in the range 
of about 150-250°C., and the high- 
temperature cell which operates in 
the range of 500-1000°C. 

Considerable success has been ob- 
tained in research and development 
work on the low- and medium-tem- 
perature cells in recent years (2, 3, 

Continued 
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Fuel cells 

Continued 

4). In the medium- e cate- 

See (5) has reached 

to the present. It tes at high 
(600-800 Ib./sq. in.), uses 

scabie-getedity alttened i 

a 27% aqueous KOH pure 


hydrogen as fuel, and 
for the oxidant. re 


Work has been conducted on the 
high-temperature fuel cell in several 


toes 
500-700"C range which would use a 
molten fore electrolyte without 
a matrix. He is double- 
des ohtsh amt paaiidee Wy aie 


ing a mixture of zinc oxide and metal- 
lic silver. 

No information is available to us 
on the fuel cell used by Ran- 


dies (8). It is reported (9), however, 
that the objective is the in out 


cell operation with a fossil 
fication plant as ori 
(10) by one of the au or 
temperature ation using carbon 
melee ta Bak te ane of 
800-1000°C. is therefore 

The type of fuel cell used in most 
of our work is illustrated in Figure 1. 
Several modifications have been made 
over the original design shown but 
the basic layout is essentially the 
same. It consists of two porous elec- 


trodes pressed against a disk-s 
“solid” electrolyte. The cles 
used in most of our investigations 


a matrix of 
Saleen 
shed eh (10. Seeks fal 


Potential areas of application 


The low and medium temperature 
to have a rela- 
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Figure 2. Cell operation with nickei electrode and CO-CO, 
fuel gas. 
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Figure 3. Cell operation with H, fuel gas at 700°C. 
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Figure 5. Effect of temperature on cell 
performance. 


of the cell operation and gasification 
processes. The factors which limit the 
ultimate achievable performance are 
discussed in the light of our under- 
standing of the mechanism of the 


cell action. 


Experimental results 


Various air electrodes have been 
tested, including porous micrometallic 
316 stainless steel and nickel. These 
and other metals do not show suffi- 
cient corrosion resistance for practical 
pares. A sintered nickel oxide air 

ode has been used with con- 
siderable success. The nickel oxide is 
made semiconducting by the addition 
of 1 to 2% lithium. Excellent results 
have also been obtained with the 
silver-gauze- electrode, used di- 
rectly, and without the silver powder, 
used by Ketelaar (6) and Broers 
(7). Both the nickel oxide and silver- 
gauze electrodes appear to be com- 
pletely corrosion resistant and both 
operate in air without electrode polar- 
ization (at least at current densities 
up to 100 amp./sq. ft.). This confirms 
the results — by Broers (7). 

Porous nickel, nickel gauze, porous 
stainless steel alone and activated 


NEW POTENTIALS 


nickel gauze were found to give fair 


ormance with CO-CO, mixtures. 
performance deta are illustrated 


ume CO, was added to the air stream. 

Note that in all cases the open- 
circuit voltage is below the theoretical 
value, particularly at the lower CO/ 
CO, ratios. The curves all bend con- 
cavely downward indicating electrode 
polarization. Polarization is also indi- 
cated by the fact that the observed 


voltage drop on current drain is gener- 


en are 
shown in Figures 3 and 4. CO, was 
added to the air stream in all cases 
and porous nickel was used as the fuel 
electrode throughout. 

The relationship between voltage 
drop and current drain was assumed 
to be linear (Figure 3), and the best 
straight line was drawn by least- 
squares analysis. The slope of the line 
is just equal to that calculated from 
the measured internal resistance in 
the case of the nickel oxide electrode. 
It is greater by a factor of 1.8 for 
the silver-gauze electrode. The latter 
indicates some tion is in effect, 
but in spite this, the silver-gauze 
electrode system shows a lower effec- 
tive internal resistance. This is attrib- 
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uted to a high contact resistance be- 
tween the nickel oxide electrode and 
the metal conductor. Double-porosity 
nickel oxide electrodes are now under 
development in our laboratories which 
show promise of significantly reducing 
this contact resistance. 

Figure 4 gives the cell-performance 
data at 750°C. using the silver-gauze 


was therefore desirable to correct the 
open-circuit voltage for the depletion 
7 cna and a om dioxide on the 
air side and for the accumulation of 
water and carbon dioxide on the fuel 
gas side. The two half-cell reactions 
may be written as 


2e + 40; + CO, = CO," (1) 
CO,* + H; = HO + CO,+2e (2) 


The open-circuit voltage may then be 
calculated by use of the Nernst 


Pos Poo Pos) (3) 
Pus 2Pcos 


The curve for the observed voltage 
was drawn by making use of the cor- 
rected open-circuit voltage shown, 
plus a least-squares analysis of the 
data points based on an assumed line- 
ar potential drop with current drain. 
Note that the actual curvature of the 
observed voltage curve is completely 
explained on the basis of the change 
in open-circuit voltage due to changes 
in gas composition as a result of cur- 
rent drain. 

The observed voltage drop was 
found to be, within the limit of ex- 
perimental error, equal to the pre- 
dicted IR drop from the measured 
internal resistance. Thus, it can be 
concluded that the silver-gauze air 
electrode and the porous nickel hy- 
drogen electrode operate at 750°C. 
without polarization, at least at cur- 
rent densities up to 125 ma./sq. cm. 
(116 amp./sq. ft.) 

In view of the good performance 
obtained with hydrogen, it may not 
be necessary to develop a polarization 

Continued 
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free CO electrode. All fuel gases from 
natural fuels would contain consider- 
able quantities of h . The CO 
could be burned in the cell as hydro- 
gen if the water gas shift reaction oc- 
curs in the cell. 
Figure 5 shows the effect of tem- 
perature on cell performance with 
the same electrode . Note that 
both the open-circuit voltage and the 
voltage with current drain 
through a maximum at about 750°C 
This behavior is understandable since 
the cell operates with some polariza- 
tion at temperatures below 750°C. 
The thermodynamic open-circuit volt- 
age, as is well known, falls slowly 
with increasing temperature for the 
hydrogen-oxygen system. The de- 
crease in voltage under current drain 
may be somewhat in this 
series than would be true. 
It was observed that the internal re- 
sistance of this cell showed a substan- 
tial increase at 800°C. compared with 
lower temperatures. This probab’ 
was due to a depletion of the melt 


content of the matrix. 


Effect of CO, 

Much simpler ation of a fuel- 
cell system could be attained if CO, 
addition to the air were not required. 
In the absence of CO, addition to the 
air, oxide ions from the air electrode 


reaction 
440: + 2e = O* (4) 


accumulate at the electrode-electro- 
lyte interface giving rise to the phe- 
nomenon known as_ concentration 
polarization. This results in a lower 
voltage during cell operation. 

The effect of CO, addition on the 
open-circuit and operating voltage for 
the hydrogen-air cell operating at 
600°C. using porous nickel electrodes 
is illustrated in Figure 6. The effect is 
quite evident ied te of the order of 
magnitude estimated from theoretical 
considerations. 


Cell life and stability 

A cell having sufficient stability for 
commercial use has not yet been 
achieved, although Ketelaar (7) re- 
ported a cell life of six months or 
more. We have not as yet been able 
to duplicate this result. The longest 

‘od, of operation we attained, at 
Fall temperature, has been of the 
order of two weeks. 
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Figure 6. Cell operation as affected by CO. addition to air. 


No insuperable problems are visu- 
alized which weet $i t extension 
of the cell life to long periods. The 
biggest single factor (as we see it) 
which would limit cell life, is loss of 
electrolyte from the matrix. We found 
that the electrolyte i t 
replenishment. The loss is thought to 
be due to creep along the metal 
flanges to areas, where loss of melt by 
corrosion occurs. This can be mini- 
mized by proper cell design. 
Corrosion may also be a problem at 
the fuel electrode for gases rich in 
CO. Under these conditions carburiza- 
tion of the nickel electrode is observed. 


Power generation from 
fossil fuels 


The high-temperature fuel cell must 
be used as part of an over-all inte- 
—_ process when it is employed 
or the generation of power from fos- 
sil fuels. Our p is to discuss 
methods for integration of the use of 
the fuel cell with fossil fuels. 

A voltage increase of the order of 
0.25 v. is to be anticipated in cell 
operation by addition of CO, to the 
air. While operation without such 
addition is not ruled out, it is felt 
more desirable to provide for such ad- 
dition. Process equipment is thus re- 
quired to transfer CO, from the spent 
fuel gas to the air. Such equipment 
would not be required if — 
combustion of the fuel gas could be 
effected without significant reduction 
in cell output. At the present state of 
development this does not appear 
feasible. 


circulating lime acceptor system. 





Table 1. Material Balance Around Coal 


Devolatilization 
In LB. MOLE 
MAF coal 100 
co 0.60 
co, 0.38 
H, 4.50 
H,O 0.19 
Our 
MAF char 58.1 
CH, 1.75 
co 0.95 
co, 0.42 
H, 3.51 
H.S 0.05 
H.O 0.22 
Gross 
heat 
ANALYSIS value 
H Cc N O S§S Btu./b 


Coat 5.74 82.26 1.31 8.13 2.56 14,380 
Cuar 0.92 97.10 0.90 . 1.08 14.543 





A schematic integrated fuel-cell 
system operating with gaseous fuels 
containing hydrocarbons is illustrated 
in Figure 7. Natural petroleum fuels 
can be employed or the fuel gas may 
be generated from coal, as will be dis- 
cussed later. The fuel cell itself is 
shown at D and consists of a number 
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Table 2. Composition of Gas Streams in and Out of Fuel Cell in Moles 
A. CoaL VoLATILES—% FUEL GAS BURNED/PASS = 55.5 


1 
1.75 


8 
0.00 
2.68 
6.80 
2.43 
4.86 


B. METHANE FEED—% FUEL GAS BURNED/PASS — 66% 


STREAM NUMBER 1 
1.00 


C. CoMPLETE COAL CONVERSION—% FUEL GAS BURNED/PASS = 43.2 


STREAM NUMBER 1 
CH, 


3 4 


9.35 ‘ 
15.95 0.85 
19.36 
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Table 3. Over-all Maximum Electrical 
Efficiency 


A. COAL DEVOLATILIZATION 


Heat of 
combustion, Btu. 


100 Ib. coal to de- 


1,508,000 
58.1 Ib. char product 
from devolatilization 844,000 
Net fuel consumed 664,000 Btu. 
Efficiency = 100 X Btu. equivalent of 
electrical energy at 0.75 v. 
396,000 


+ net fuel consumed =————— = 59.7% 
664,000 


B. COMPLETE COAL CONVERSION 
100 Ib. coal 1,438,000 
Btu. equivalent of 

electrical energy 
erated at 0.75 v. 


1,438,000 


C. METHANE COMBUSTION 
1 Ib. mole methane In 
Btu. equivalent of 

electrical energy at 
0.75 v. 
Electrical efficiency 


383,034 


249,000 





of rectangular elements arranged in 
allel, with gas passages disposed 
Deter tween the ectillie. The fuel gas 
and the air countercurrently 

through each Bae 
Three sources of fuel gas have been 
considered. First, the relatively hy- 
drogen-rich gases leaving the fuel 
cell system may be utilized to effect 
the high-temperature devolatilization 
of coal at 1300-1600°F. Data on oper- 
ations of this kind have been given 
by Dent (13), and Linden (14) as well 
as in unpublished work from the Con- 
solidation Coal Laboratories. A ma- 
terial balance around such an opera- 
tion is given in Table 1, based on the 
use of a Pittsburgh Seam coal from 
the Ireland Mine in Cresap, West Vir- 
ginia. The data given in Table 1 are 
not an actual experimental result but 
are consistent with the experimental 
facts obtained in our laboratories. It 
is noted that a large quantity of char 
is produced which in an actual case 
Continued 
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integrated fuel cell system. 
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could be used as a fuel for a con- 
ventional plant. 

The second involves the use of 
CH, as fuel while the third case 
— the complete gasification of 
the coal by the hydrogen-rich gas 
leaving the fuel oll wana Work 
Dent (13) and our own laboratories 
(15) has shown this to be ible 
——_ rather elevated , of 
the order of 20-30 atm. or even higher, 
are required. 

The material balances through the 
system (Figure 7), ated at 
1340°F. are given ir Table 2. The 
numbers given are based on complete 
elemen balances through the sys- 
tem. The CH,, CO, and H,O yields, 
and the H,/CH, ratio given in the 
products leaving the coal devolatili- 
zation unit are on our experi- 
mental ee 

It was assumed that the CH, and 
steam were com reformed to 
oxides of carbon, and a water-gas 
shift equilibrium was established with- 
in the fuel cell. The 
equilibrium is such that it is very 
closely approached in the presence of 
a catalyst. 

The maximum electrical efficiency 
that can be achieved in these systems 
can be calculated from the heat and 
material balances around the opera- 
tions shown. The effici was cal- 
culated on the basis of ce ation 
at 0.75 v. It is noted that the i 
obtained based on gross*heating value 


of the fuel varies in the range of 
about 60% for coal devolatilization to 
about 70% for com coal conver 
sion (see Table 3). 


ono of Se Sate pee eee 
is in the com the air. 
Waste heat, , is available 


from the fuel cell operation. Thus, if 
the gases fed to the cell are preheated 
to operating temperature, it can be 
shown that there is a net heat release 
of ap tely 20% of the heating 
value of the fuel. If a portion of this 
says ae Oe 
erate steam, enough be 


energy 
made available for operation of the 
process equipment. 


Factors limiting 
cell performance 


The economics of the fuel cell will 
depend not only on efficiency and 
cell life, but perhaps equally on the 
power output that can be achieved 
per unit electrode surface. Three 
main factors may be discerned (not 
truly independent of each other) 
which limit cell output. It is useful, 
however, to discuss them separately. 


Kinetics of electrode process 


The rate of the electrode process 
determines how close the operating 
cell voltage is to the theoretical volt- 
age. Polarization, or a decrease in 
operating voltage over and above the 





Figure 8. Polarization due to mass transfer of gases through 
electrodes. 
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through the cell, occurs 
emer ortert 
cannot keep pace with increasing cur- 
rent drain. 


Our experimental information is 


still too meager to define the limita- 
tions im by kinetics of the elec 
trode . Work is now in 
progress to define to what extent the 
area of “no polarization” can be ex 
tended in the direction of higher cur- 

densities and lower oxygen par- 


satisf. electrode is 
available for operation with CO, as 
ale eowesiiess, Se say eb Se 0 
lem if good ormance can 
oad wih by ilu- 
tions, since the CO in the fuel gas 


Diffusional resistance from the bulk 
gas phase to the electrode-electrolyte 
interface must also be considered a 
factor that can limit cell output. Thus, 
in the limit, at high current drains, 


supply fuel to the electrode as fast as 


it is consumed. 








} 
Oo oloo 
LJ Osy-Ht- LJ 
oat ce 
Shee ape eee 


Figure 9. Simplified model of electrode 
contact. 
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Figure 10. Effective resistance ratio. 


ible to approximate the 
diffusion rate in cell per- 


Nernst equation. 
A countercurrent cell system (Fig- 
ure 7) was used and calculations 


given, 

converted 

over the nickel catalyst. 
The effect of current dens 


forming 


It was noted from our experimental 
work that no ion effect on 


very small diffusional resistance is to 
be expected in cell operation up to 
250 ma./sq. cm. (232 amp./sq. ft.). 


Internal resistance of the cell 


formance data given in Figure 4 that 
the IR drop at a current density of 
100 
v. which 
sistance/sq. 

It has been stated (1) that a com- 
mercial cell should operate at a cur- 


rent density of about 200 amp./sq. ft. 
To retain the advantages ob high 
thermal an operating volt 


age of at least 0.75 v. should be main- 
tained. It should be clear from Figure 
8 that effective resistance/sq. cm. of 
the cell can be no greater than 1. 
1.2 ohm, or a factor of 4 to 5 


1 to 


with melt, but maintains 
contact with it. 

Since no real positive control of the 
melt content can be maintained in the 
cell of the present design, good opera- 
tion ly obtains when ran- 
dom point contact is . Con- 
sider, for example, a wire-gauze elec- 
trode where contact is maintained only 
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gre 
ui 


HT 
il 


i 
: 


syne at Z = 1/2 


2 d — 
core - - 4 < Z| < 


(2n + Id + 4 
9 


where n = 0, 1, 2, 3, ete. 


(2m + 1)d — 4 


| 
9 \<1¥ 


(2m + 1)d + A 
2 


where m = 0, 1, 2, 3, etc 


av 
rt a 0 elsewhere on the electrode 
surfaces, 


and r = A/d. 
continued 
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The solution of the above equation 
obtained by Fourier analysis may be 
written: 


3 sin mx (1 — r) sinh (737) cos (27) 





. tRd 
= C+ ikzZ -—— Y 


m=! 


“(7 


dn net ~ 0) ah C57) ven (77) 








on (7) 





+oee x | sin nx (1 — r) sin mx (1 — r) 


rr 


The ratio of the actual resistance 
to that for plane electrodes may then 
be written: 


Ru _ Ve=" 





> 
x 


t/ /, 
7 , 


iRl 


li 
a] 
J 
oe 
= 





The resistance ratio calculated in this 
way is graphically illustrated in Fig- 
ure 10, where Ry¢-/R is plotted as a 
function of 1/d, with 4/d as a param- 
eter. The wire-gauze electrode used 
in our experiments was 80 mesh. If 
every wire junction actually contacted 
the electrolyte I1/d = 6.3. 

A value of 4/d = 0.1, ie, A = 
0.032 mm. would explain the observed 
resistance ratio of about 8. The actual 
area covered by electrode contact 
would thus be 0.01 of the total area. 
Thus, relatively poor contact could 
easily explain the observed high re- 
sistance. 

To improve the situation it is nec- 
essary to improve control over the con- 
tact. This can be achieved, in prin- 
ciple, by using pressurized double- 
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porosity electrodes, similar to those 
used by Bacon in the hydrogen-oxy- 
gen cell. Electrodes of type are 
under development at present. 

Consider, for or example, an electrode 
where the contact spacing is at inter- 
vals of 50yn, (a size of Sly 
with about 40% porosity). [/d in this 
case would be about 40. It is clear 
from Figure 10 that even if A/d = 
0.01 or A = 5 & 10~* mm., that the 
resistance ratio would be only about 
1.5 and the resistance/sq. cm. would 
be brou iit down to the lavel of 1 chm 
as for a current output of 
200 amp./sq. ft. at 0.75 v. 

One source of polarization is in the 
three-phase limit where gas, electro- 
lyte, and electrode meet. If this is 
a geometrical line, it is obvious from 
Figure 9 that the cell resistance would 
be infinite. Permeation of the gas 
through the electrode is required to 
broaden this line to values of the 
order given above. It is clear then 
that a close spacing of the contact 
areas shrinks the dimensions of the 
permeation path to practical and 
achievable dimensions. 

It is concluded, that no theoretical 
reason exists to prevent the attain- 
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ment of a high output fuel cell. A 
considerable effort is re- 
quired to determine whether this can 
be achieved in practice. 

Some of this work has been done at 
Consolidated Coal under Signal Corps 
sponsorship. 
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dously. This change has been brought 
yo lly hl“ nervy wna 7 

es, smaller ball sizes, higher mill 
— larger paste volumes, higher 
ge concentrations, and low ve- 
icle viscosities. Products that for- 
merly required as long as 30 to 70 
hours can now be ground and dis- 
persed in a matter of 4 to 8 hours. 
The shorter processing time in many 
cases produces a superior product 
with less contamination. 

The approach to a problem of wet 
grinding for size reduction, or of 
pigment dispersion into a product 
might follow this sequence: 

1. Select the highest density grind- 
ing media permissible from a 
contamination, cost, and process 
standpoint. 

. Select the smallest ball 
ticable; the size is limited by 
physical conditions, retention of 
product in the mill, icle size 
of the solids initially, consis- 
tency of the paste, cost, or avail- 
ability. 

. Select the lowest vehicle vis- 
cosity ible, with due con- 
sideration for the effect of dis- 
persants, flocculants, and tem- 
perature. 

When the above selections have been 
made and mills are operated at about 
65% of critical speed with 50% by 
volume of ball charge and 

charge (80% total), the result will be 


a fast, economical, size reduction or 
dispersion. 


Grinding media 


is low, and the forming tech- 
i follow those for conventional 
steel products. Balls of greater hard- 
ness will show chipping and splitting, 
while lower will ow 
wear rates. Balls of 62 Rock- 
well C hardness wear twice as fast 
as those in the 63 to 64 range. With 
good usage the ball wear is about 8 
to 10%/yr. of 8000 hr. 
The bail charge should be sorted 
ar, or discarded every 
. about five years of 
e ball is about half the origi 
weight. A %-in.-diam. ball will 
been reduced to % in. Smaller balls 
mixed with %-in. balls wear at a great- 
er rate. Where contamination is a 
en. the use of mixed sizes has 
n found to give greater contamina- 
tion. A half-and-half mixture of %-in. 
and %-in. balls will show 2 to 3 times 
the wear rate of %-in. balls alone. 
For a nonmetallic ing media, 
a tough, hard ball has n developed 
that is composed chiefly of alumina. 
The hardness of this ball is approxi- 
mately nine on the Moh scale. This 
ball has a sp. gr. of 3.3 to 3.5 and 
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has often the porcelain ball 
(sp. gr. 2.4) and the flint pebble (sp. 
gr. 2.6). The latter iwo have a hard- 
ness of about eight, and show wear 
rates of from 2 to 20 of those en- 
countered for the tougher and harder 
alumina balls. The ingredients used 
for making ceramic balls are ground 
to about six fineness on the Hegman 
gauge. The best flint pebbles are of 
texture and have no defects or 
occlusions. The particles that wear 
from fine-textured flint and well-made 
ceramic balls are of small particle 
size, in the micron size range, and are 
generally not visible in the product. 
In some cases where an opaque con- 
taminator is readily discerned, the 
porcelain ball is used, because the 
silica base is more translucent. 
Grinding media size. The ball size, 
ball density, ball velocity, paste den- 
sity, pigment concentration and size 
all related. An empirical correla- 
tion of these factors has been at- 
tempted. It is believed that effective 


prinding or dispersion is related to 
velocity. This velocity should 
possibly be in a narrow range, as high 
as possible and yet not so high as to 
cause failure of the bond holding the 
grains in the ball together. It is 
believed that the velocity of the ball 
may be influenced by the factors asso- 
ciated with freely falling bodies and 
follows the laws developed by Stokes. 
The law may be expressed: 
Cg,D* (S, — S;,) 
V= (1) 
18n 





where: 

V = velocity, ft./sec. 

C = constant 

g, = acceleration of gravity, 32.2 
ft./sec./sec. 
diameter, ft. 
density of solid, Ib./cu. ft. 
density of liquid, Ib./cu. ft. 

bind = viscosity, Ib. mass/(ft.) (sec.) 


Attempts have been made to prove 
the validity of this law by measuring 
the vulaety and thus determining the 
value ‘of the constant. Pictures taken 
through the end of a revolving mill 
have established that the balls do not 
move at the same velocity in clear 
liquids as in pigmented systems of 
the same viscosity. In a pigmented 
system suitable for good grinding, the 
speed of the Hcl va balls is about 
equal to the peripheral speed of the 
mill which is about 65% of critical 
speed. The velocity of the balls be- 


comes more uniform as the speed of 
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cosity values will show 
20,000 centipoise (cp.). 
liquid of the same viscosity i 
stituted for the pigmented 
velocity in the clear liqui 
seen to be much 
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and - 
nolds number are for rotati 
elements, it will be observed that 
ventional cylinder viscometers 
operate at Reynolds numbers of 0.1 
to 0.2; this would be 10 to 20 r.p.m. 

In a ball mill the fluid is believed 
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cf 
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should therefore measure the viscosity 
of pigmented systems at a sufficiently 
high shear rate to represent the vis- 
cosity of the pigmented paste in the 
ball mill. A viscometer that can meas- 
ure the viscosity at a Reynolds num- 
ber of 3 to 5 is the Krebs modifica- 
tion of the Stormer viscometer. This 
viscometer rotates at about 200 r.p.m. 
and has a larger diameter so that the 
consistency is measured at relatively 
high Reynolds number as indicated in 
Figure 1, and it does operate nor- 
mally at relatively high shear rates. 
The viscosity values translated to 
equivalent Newtonian liquid values 
would be 1000 to 3000 cp. for the 
same es measured on Brook- 
field at 15,000 to 20,000 cp. 

In a pigmented system of kerosene 
and quartz, it has been established 
that the constant in Equation (1) is 
about 0.1, based on the viscosity as 
measured in a Stormer vistometer 
using the Krebs modification. If the 
viscosities were measured at high 
shear rates, it is possible the vis- 
cosities would decrease and the con- 
stant would be a larger value; be- 
lieved to be between 0.5 and 1.0, but 
due to difficulties of velocity meas- 
urement in a pigmented system, and 
of viscosity measurement at relatively 
the same shear rate as occurs in the 
ball mill, more work is necessary. 
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a finished uct di \%-in. 
diam. steel ball will give the shortest 
inding time. All the above results 
would have been predicted from 
Equation (1) if the velocity term re- 
mained the same. 

There is a tendency to use large 


steadily being discouraged. 
Table 1 indicates the change in size 
required for various size balls to 















r \\Pz Curved portion due to yield point ] 


\ ft. / min. 





Table 1. Diameter of bali at 50% 
original weight. 
. Charged When ai Used 
Ball 
(inches ) (inches ) 
& 0.40 
7 0.50 
% 0.59 
1 0.79 
1% 0.99 
1% 1.18 
2 1.58 
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D * Agitator diameter, ft. 
N=: Agitator speed, rpm = 
S* Density, slurry, lb./cu. ft. 
n+ Viscosity, lb. /(ft.) (min. ) 
P= Power, ft.- lb. /min. 
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Figure 1. 


Power or torque number relationship to 


Reynolds number for rotating type viscometer. 
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loading, with mills operating at 65% 
of critical speed, and 1.1 material-to- 
void ratio. 

These tests show that the time of 


size as mentioned earlier can often 
be corrected. 


Dispersion consistency 


There has been a ing need for 
operation of ball mills at controlled 
consistencies and a definition of a 
basis for the value used. Much of 
the laboratory work in ball mills is 
based on the use of 1-in. Porox balls 
and %-in. (and smaller) steel balls. 

Laboratory test work was carried 
out to determine the relationship be- 
tween ball wear and consistency. It 
was found that if the ratio of the 
square of the diameter of the ball and 
the consistency was held constant, 
the weight-percent loss would be 
the same. For example, a %-in. Arlcite 
ball tested in a formula at 63 KU had 
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the same wear rate as a 1% in. ball at 
125 KU. 

From the results of similar tests it 
was established that ball wear can be 
held to values of 5 to 8%/yr. of 8000 
hr., if the ball size and consistencies 
are held in the range of values shown 
in Table 2. As the consistency is 
decreased, the wear rate will increase 
rapidly, more for larger balls. For 
example, 1% in. Porox will show 
0.1% in one hour in water, while 
2-in. balls will show 0.5% loss in one 
hour under the same conditions. 


Table 2. Consistency of finished dis- 

persion. 

Ball Diameter Porox 
(inches ) 


Aricite Steel 
28-38 61-71 
53-63 985-95 
63-72 101-111 
70-80 114-124 
94-104 125-134 

111-121 141-151 

109-118 125-135 — 

120-129 135-146 _ 

137-146 — -- 


37-47 
55-63 
63-77 
78-87 
96-105 


we ak 


Density 
g/ml. 2.38 8.3 7.85 
It will be noted that the values 

given in Table 2 are in agreement 


with the relationship given in Equa- 


Figure 2. Effect of grinding time on 
consistency of paste being ground. 


tion (1) for ball diameter, consis- 
tency, ball density, and , 
The table is eal on density of 110 
Ib./cu. ft. (15 Ib./gal. or 30 oz./pt.). 
Corrections can be made for other 
paste densities as indicated in Equa- 
tion (1) and the discussion in the 
previous section. 

When a pigment is being dispersed, 
the consistency of the paste may 
change in several different ways. In 
Figure 2 are shown ical curves 
representing the change of consistency 
with time of dispersion. The curve 
from O to W is the consistency in- 
crease obtained in a ball mill resulting 
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ness A 
Hegman gauge or by examination of 
the uct. 

line WA is obtained if the 
solid is being reduced in particle size, 
or if very small agglomerates are 
formed. The consistency increase indi- 
cates an increase in tion of par- 
ticles of smaller size. Materials that 
exhibit a decreasing consistency and 
follow the line WC are believed to 
be forming larger mene and in 
effect, decreasing particle - 
tion. This pattern is obtained ond 
insoluble resins or gels are used. 
These tend to form large agglomer- 
ates. 

Vehicle viscosity. The viscosity of 
the vehicle should be as low as can 
be permitted by the dispersion or 
fineness that must be produced. A 

t is often 
of floccula- 
tion desired in the finished product 
when preparing a dispersion, When 
these are used in the vehicle, they 
increase the viscosity and interfere 
with release of adsorbed gases. The 
maximum amount of resin or other 
dispersant to use with a given pig- 
ment has been investigated by many. 
An easy titration method devised by 
Daniel (1), permits the determination 
of the amount of resin required for a 
given pigment—resin—solvent system 
Different pigments require vehicle 
solids in the range of 10 to 20%. This 
test gives the maximum amount of 
solids required, and in many cases 
can be reduced to half these values 
and still obtain satisfactory floccula- 
tion. Where tinting solutions are used, 
it is often desirable to have a uniform 
solids content in which case, the 
lowest value found by these tests is 
used. 

The viscosity of solutions can also 
be lowered by using higher tempera- 
tures, and lower grade solvents which 
tend to throw the resin or other dis- 
persant material out of solution. The 
use of nonpolar solvents is of advan- 
tage with many oxide pigments. The 
resins tend to go with the pigments, 
and thus decrease the viscosity of the 
vehicle while the dispersion is being 
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50% of the volume requires a 
volume of 20% of the mill volume. 


The shortest possible ion or 
grinding time is robin gorse a 


paste volume of this size is used. If a 
smaller volume is used, excessive wear 
of the balls may result. 

In general, for batch operation, ma- 
terial volume to void volume of 2.0 
to 2.5 is used. For a 50% ball charge 
this would be 70 to 80% of total mill 
volume filled with balls and material. 
Some 30% of the mill volume would 
be actually balls and 40 to 50% of the 
mill volume would be material in the 
interstices and above the balls. The 
amount used may be dictated by the 
volume of the igment when 
Gaunt: dry pigme 

The time to disperse or grind the 
larger batches is not in proportion to 
the increase in volume of paste 
handled. Generally a batch with ma- 
terial-to-void ratio of 2.5 will require 
about 50% more time than the mini- 
mum batch size with a material-to- 
void ratio of one. An exception to 
this statement may be found with 
carbon blacks which usually require 
proportionately greater time. 


Mill speed 

A plot of mill speed as a function 
of critical speed, indicates that horse- 
power requirements are roughly pro- 
portional to the speed, b to a critical 
speed of 50% as indicated in Figure 3. 
The er required for 30, 40, and 
50% ball loading is indicated. The 
power is less than the linear relation- 
ship above a critical speed of 50% 
and reaches a maximum value at 82% 
of critical speed. The speed for wet 
grinding has been selected to be be- 
tween these two values, and was 
finally chosen on the basis of experi- 
ence. For steel ball mills the speed 
selected is 65% of critical speed, while 
for lined mills, 60% of critical 
was selected. As the lining of the mill 
wears away, the speed approaches 
65% of critical . 

Figure 3 indicates the speeds at 
which the outer row of balls was 
observed to break away from the 
’ mass of balls and “cataract” to the toe 
of the heap. These data were obtained 
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curs at 50% of critical speed. The 
outer row of balls centrifuges around 
the mill at 65% of critical speed with 
this Newtonian liquid. This is the 
reason that liquids of Newtonian vis- 
cosity can not be substituted for a 
pigmented system to study the action 
in a ball mill. 


Optimum results can be obtained 
for grinding and di when 
critical of 65% and 60% are 


used for steel balls and ceramic balls 
yo ag No baffles are required, 

the greatest amount of shear 
force due to spinning of the balls is 
obtained. The apparent volume of 
balls seems to increase at these speeds 
as compared to operation at 50% of 
critical speed. 


Ball Charge 
. 


Horsepower 





Observed speed when balls cataract 
to toe of heap 


s s + s 











“40 ‘SO 60 70 80 90 100 
Percent Critical Spsed 


Figure 3. Variation of power require- 


ment through range of speeds with 
changes of percent ball charge. 


To give long-time maintenance- 
free operation, ball mills should use 
babbitt bearings and fine tooth gears. 
The lined mill in Figure 4, has self- 
aligning babbitt bearings and trun- 
nions machined at the same time the 
ring gear is machined, to give good 
alignment of the drive and bearings. 
The drive is on a common base and 
set to permit adjustment to maintain 
proper gear tooth contact. Low start- 
ing torque can be obtained for this 
mill if the bearings are lubricated 
with greases containing molybdenum. 

Higher mill speeds decrease proc- 
essing time more than w be 
expected from a consideration of 





Figure 4. A lined mill with oabbitt 
bearings. (Patterson Foundry & 
Machine Co.) 


by the power input to the mill and 
can be eliminated by the use of large 
baffles—twice as high as the diameter 
of the ball. On the other hand, a 50% 
ball charge at 60% of critical speed 
has a slippage of about 2%. The use 
of baffles in this case would show 
very little benefit. 

Gow (2) r ted the first extensive 
study of ball milling nearly thirty 
years ago and suggested that ball 
charges above 45% of the volume of 
the mill would show little slippage if 
no baffles were used. This was sub- 
stantiated for wet grinding with 
batches of ball mill paste. Because 
steel balls show less slippage than 
ceramic balls, ball charges for steel of 
45% have been selected as most favor- 
able, while for ceramic balls a 50% 
charge is used. 

Ball shape. Numerous tests have 
been made to show that cylinders or 
“natural” shapes give superior per- 
formance. In every case where such 
results have been obtained, the re- 
sult has been due not to the shape, 
but to the smaller size grinding ele- 
ment. For example, if 13/16 in. cylin- 
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least one ball diameter from the head 





The following conditions should 
for output 


be used maximum 
from ball mill equipment. 


1. Grinding media of the highest 
density possible will give best 
results. 

. The smallest ball will give the 

fastest dispersion. 

The paste consistency should 

match the ball size used. 

. The vehicle viscosity should be 

as low as possible. 

The  material-to-void _ratio 

should be in the range of 2.0 

to 2.5. The paste volume is 

then 36 to 50% of the mill vol- 


ao 2» © bw 


ume. 

6. The mill speed should be 60 to 
65% of critical , 

7. The ball charge should be 45 to 
50% of the mill volume. This is 
27 to 30% of the absolute vol- 
ume of the mill, because balls 
have about 40% voids. 

8. Baffles are not required in ball 
mills when operated as given 
above. 

9. Large diameter mills have 
shorter dispersion times than 
the small mills. 
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horsepower required to turn a 
mill varies as the 2.6 exponent of the 
diameter, while the volume varies as 
the 2.0 exponent of the diameter. In 
Prage egy hyp Snare yas 

is change in power uired for 
larger does ab be shorter 


Relative Time 
(feet) for Di on 
l 1. 
2 0.67 
8 0.58 
4 0.45 
g 0.38 
6 0.34 
8 0.29 


Operation of the ball mill 

The charging of ingredients into the 
ball mill should be done in such a 
manner as to avoid contact between 
the pi ts and the high viscosity 
iquids. Pigments have a high absorp- 
ermine tes thats he os 
viscosity liquids. This leaves the resins 
in nearly solid form, which then 
occludes the balls into larger masses. 
Several techniques can be used to 
avoid this contact: 

1. Premixing of the liquid ingredi- 
ents in separate tanks. The use 
of base solutions for this pur- 
pose is very common. 

2. Premixing the solvent and resins 
in the ball mill before adding 
the pigment. 

3. Premixing all the ingredients 
that go into the ball mill in 
vertical di ion mixers. 

4. Addition the resin solution, 
then the solvent, and finally the 


pigment. 
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5. The addition of the ingredients 
to the mill should done 
rapidly and the mill started as 
soon as ble. 

Where only a few formulas are 
made in one mill, it has been found 
expedient to premix the ingredients 
in a vertical mixer. For this purpose 
a mixer having an agitator requirin 
about 0.8 hp. of per 100 ot 
of mix gives cones stedte Solvent 
and pigment are usually mixed, and 
the resin or varnish added last. Nearly 
all the dispersion can be accomplished 
in this ‘pe mixer, and the ball mill is 
required to do only a small part of 
the total job. For fineness of 4 or 4%, 
it is sometimes possible to accomplish 
the entire dispersion in the mixer. 

The impeller used for this mixin 
can be one of several designs a 
should have a large sweep, compared 
to the vessel diameter. Usually 65 to 
75% of the vehicle is charged with all 
the pigment to make a very heavy 
paste. In a short time a smooth, but- 
tery paste is produced and the rest of 
the solvent added to bring the con- 
sistency to ball mill usage. When in 
operation, ball mills tend to heat the 
product being dispersed and to raise 
the in the mill. The gas re- 
leased from the surface of the pig- 
ment also raises the pressure in the 
ball mill. For this reason, the mill 
should be vented about an hour after 
the dispersion has been started. The 
venting decreases the partial pressure 
of the fixed gases and so helps to 
desorb tte gas from the surface of the 
pigment. Vent plugs that can be 

for release of gas are 
nally available at both ar wo the 
ball mill. With solvents of high vapor 
pressure, or if cooling water is not 
used, it is sometimes necessary to vent 
the mills a second time, about four 
hours after startup. 

Ball mills are cleaned by addition 
of solvent after the mill is unloaded. 
If ible, this solvent should be 
such that it can be added directly to 
the product, and thus make certain all 
the solids intended are used in the 
batch. Sufficient solvent to fill all the 
voids is not necessary. It is very im- 
portant that the mill be operated 
only a few minutes to keep the wear 
of the balls to a minimum. Usually 
one washing is sufficient, unless there 
is a major color change and the new 
and old colors when mixed, form 


grey. 
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Part one: 


Chemical 


engineering 
Education in the U.S.S.R. 


|» eee November, 1958, a team 
of eight Americans composed the 
“Engineering Education Exchange 
Mission to the Soviet Union.” The mis- 
sion was made possible through the 
Lacey-Zarubin agreement was 
sponsored financially by the National 
Science Foundation through the 
American Society of Engineering Ed- 
ucation. The general on that 
mission has now been published (1). 

The purpose of this report is not 
to duplicate the information in the 
above report, but to emphasize some 
points as they apply to chemical en- 
gineering in Me rather than to 
engineerin ing in general. In order to 
understand many of the things that 
go on in the iet Union and to 
comprehend why the educational sys- 
tem there operates as it does, some 
background information is required. 

It is to understand tha 
in the USSR the welfare of the in- 
dividual is always secondary to the 
welfare of the state as a whole. The 
individual must subjugate himself to 
the needs of the state. The primary 
Pp , therefore, of higher education 
is first to train well-qualified individ- 
uals for the service of the state, and 
only secondarily to develop educated 


persons. 
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The institutions of higher learning 
are divided into three categories. In 
the first category are the universities 
under the control of the Ministry of 
Education. The great majority of stu- 
dents who graduate from the universi- 
ties are employed as teachers in the 
secondary schools. Only a limited 
number of these students are em- 
ployed by the industry, while the best 
students go into teaching and re- 
search in the institutions of higher 
learning. 

The second category of institution 
is known as the technical institute. 
They are also under the Ministry of 
Education. There are various types of 
technical institutes whose purpose is 
to train le for the professions. 
The technical institutes which train 
students to become engineers are 
called VTUZ’s. Other technical in- 
stitutes train people for different pro- 
fessions, such as the medical profes- 
sion, the language profession, etc. The 
great majority of graduates of the 
VTUZ's are employed by industry. 
Here also the top students either go 
into full-time research at the Acade- 
mies of Science, or into combination 
teaching and research positions with 
the VTUZ's. 

The third category of institution 





engaged in higher learning is the 
Academy of Science. These institu- 
tions do not r to the Minister of 
Education but to the Ministry. While 
the Academies of Science are pri- 
marily research institutes, they give 
advanced degrees at the idate 
and Doctoral levels. It a that 
about one third of the vest de- 
grees are ay by the universities, 
about one third are given by the var- 
ious professional technical institutions 
(including the VTUZ’s) and the final 
third by the Academies of Science. 

The students who complete the five- 
or five-and-a-half-year courses at the 
universities or the technical institutes 
receive a diploma. The diploma is not 
considered a degree, but the posses- 
sion of a diploma is very important 
for the future well-being of stu- 
dent. This is the major reason for the 
high motivation of the students in 
both the universities and the technical 
institutions. When the student obtains 
the diploma he has reached an intel- 
lectual achievement somewhat above 
the bachelor’s degree in the United 
States and somewhat less than the 
master’s degree. 

There apparently is nothing in 
Russia comparable to the complete 
university which is so familiar in the 
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Entrance to Mendeleyev In- 
stitute of Chemcal Engi- 
neering in Moscow. (L. to 
r.) Prof. Al Guy of Purdue 
and S. Kusman, an inter- 
preter. 


United States. The universities con- 
fine their work to the humanities and 


polytechnic institutes, there are no 
complete engineering institutions sim- 
ilar to those which exist in the United 
States. A polytechnic institute may 
consist of about 10 to Se 
two or three of the areas 
covered in the U.S. by aeronautical, 
civil, chemical, electrical, mechanical, 
or metallurgical engineering. No single 
institution gives curricula in all of 
these broad areas. 

Since entrance into the institutions 
of higher learning is controlled by a 
limited quota, the competition to get 
into the institutions of higher learning 
is severe. The entering student must 
select not the area in 
which he would like to study, such 
1 chemical, civil, electrical or me- 
chanical engineering, but also the 
specific specialty within the 
area. The number of students ad- 
mitted is based on the estimated num- 
ber of jobs that will be available in 
each specialty five years hence. Thus, 
the entering student at about seven- 
teen years of age is selecting his life 
work down to the ized i 


in which he hopes to be employed 


SOVIET EDUCATION 


and from which there is little chance 


engineering per 
the USSR is somewhat that in 
the United States at the present time. 


lained by various 


This was persons 
t the USSR is 


as due to fact 


Then a need for more rapid de- 
of chemical engineering 


visiting 

for expansion and actual 
spaces in laboratories where equip- 
ment was to be installed for chemical 
engineering students’ use in the years 
1960 or 1961. 

While the quota for students in 
chemical engineering curricula in the 
Moscow-Leningrad area is being held 
either constant or dropping slightly, 
the writer was told by Mr. Mozhko, 
Assistant Minister of Education for 
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Planning, that the number of chemi- 


If a student thinks that his grades 
from a 10-year school, and his chances 


the competition will be less severe, 
usually at some institution a distance 
from grad or Moscow. 
Table 1 gives a list of 29 different 
specialties that were identified in the 
field of chemical engineering alone 
Throughout the various chemical en- 
gineering specialties about 35 percent 
of the students are women. However, 
within the specialties there will be 
certain places where women form the 
majority of the students. This was ob- 
served in the specialty of Technology 
of the Milk Industry at the Frunze 
Polytechnic Institute where 65 to 70 
percent of the students were women; 
whereas in the specialty in Silicates, 
including the sub-specialty in cement, 
there was 65 to 70 percent men stu- 
dents. Once a student has selected his 
specialty he must stay with that 
ity and later obtain a position 
working in that industry. It is very 
unusual to have any voluntary shifts. 
From time to time ges in the Plan 
may cause a change in the number of 
graduates needed in certain areas. 
Then the student is given a chance to 
shift. A specific example of this shift 
was observed at Kuibyshev. 


The student 

In the Soviet Union the Plan pro- 
vides that the normal student will go 
to work in industry immediately fol- 
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Education in USSR 
Cc 


ontinued 


lowing graduation from the 10-year 
school. After a year or two in industry 
he will then take examinations for 
entrance into a particular specialty at 
an institution of higher learning. tt is 
the hope of the government that 80 
percent of the students will follow 
this path and only the brightest 20 
percent will go immediately from a 
10-year school into the institutions of 
higher learing. 

It is interesting to note that there is 
distinct opposition among the educa- 
tors to the government policy of 
recommending one or two years in 
industry before continuation of the 
education of the student in the insti- 
tution of higher learning. The actual 
facts are that in those schools visited 
by the Exchange Mission in Engi- 
neering Education, the percentage of 
those going into institutes of higher 
learning from industry ran from a 
high ot 40 percent at one institution to 
a low of 25 percent at another insti- 
tution. In other words, from 60 to 75 
percent of the students entering the 
instiutions of higher learning are still 
going directly from the 10-year school 
to the institution of higher learning. 
The Government is making distinct 
overtures and taking steps to change 
this pattern and probably will succeed 
in increasing the percent that goes to 
industry from the 10-year schools be- 
fore they enter the institutions of 
higher learning. 

There seem to be several different 
identifiable reasons why the Govern- 
ment is so interested in getting the 
young men and women to enter in- 
dustry immediately after graduation 
from a 10-year school. One of the 
reasons apparently is to close the 
widening breech between the worker 
on the one hand and the more edu- 
cated engineer and scientist on the 
other hand. Another, and probably 
more significant factor at the present 
time, is the manpower squeeze caused 
by the low birth rate in the early 40's 
during World War II. As a result the 
present graduating classes from the 
10-year schools are smaller in size than 
in previous years and thus not enough 
factory workers are being produced. 
Therefore there is ter need for 
getting more into industry 
in order to deat the big production 
quotas of the five and seven year 
plans. It is anticipated that this man- 
power squeeze and small graduating 
classes will continue until about 1965. 
' The birth rate in Russia did not start 
to climb until about 1947 or 1948. 
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tar ape census has been taken 
in Russia, the actual manpower figures 
are only educated gue‘ses, but the 
figures on students enrolled in the 
10-year schools are available. 

BR disina to ie oy institution of 
i learning, ei a or 
7 , wat cu 
VTUZ's, the prospective student, as 
noted above, must make 

toa i specialty and a particu- 
5 ee. ee ee 
of his diploma and other papers. 
ppm take entrance examinations 
in five subjects: mathematics, physics, 
chemistry, the Russian language and 
a foreign language. The entrance 
examinations are common to all insti- 
tutions and all i in the in- 
stitutions in the USSR, but they are 
graded by the staff of the 
institution to which the student ap- 
plies. Therefore, there may be some 
variation in grading standards. Each 
examination is graded on a basis of 
fiv uivalent to A in the U.S.; four 
—B; ee—C; two—D; and one 





among the institutions. 

In all of the institutions visited it 
was said that most of the failures oc- 
curred during the first , and that 
the failure rate was a twice as 
great for those students who entered 
institutions of higher learning pe 
indus’ as compared to those who 
paca Me from a 10-year school. 
This explains, at least in part, the 





WHERE 
NAME OF SPECIALTY OBSERVED 
1. Chemical Engineering 
Technology L,M 
2. Inorganic Substances 
Technology L,M 
8. Organic Substances 
Technology L, M, 
4. Rare and Disposers ele- 
ments N. O. 
5. Silicates including sub- 
ialties in cement, 
g and ceramics L,M 
6. Petroleum and Gas K,M 
7. Solid Fuels M 
8. Dyes and Intermediate 
Products N. 0. 
9. Pharmaceuticals and 
Perfumes N. 0. 
10. Plastics M,K 
1l. Varnishes and Paints M 
12. Rubber and Synthetic 
Rubber K,L 
13. Cinema and Photo ma- 
terials N. O. 
14. Physical Chemical 
Tec! M,L 
(a) Electrical Vacuum 
Industry Materi- 
als M° 
(b) Technology of 
Radioactive Ele- 
ments M* 
(c) Technology of 
Separation and Use 
of Isot M* 
(d) Peaceful use of 
atomic energy M* 
15. Electrochemical Proc- 
esses M 





Table 1. Chemical Engineering Specialties in Operation. 
USSR—November 1958 


NAME OF SPECIALTY OBSERVED 
16. Chemical Technology 
of Explosives M 
17. Chemical Kinetics and 
Combustion N.O. 
18. Technology of Wood 
Pulp and Paper 
19. Baking and Confection- 
ary Processes 
20. Technology of Sugar 
Products 
21. Fermentation Processes 
22. Technology of Canning 
23, 


Meat 


ty 

25. Animal and Vegetable 
Fats and Oils 

26. Chemical Technology of 
fiber Materials 


N. O. 


N. O. 
29. **Mechanical Design 
of Chemical Machinery L, M, K 
Code F Frunze Polytechnic 
K Kuibyshev Polytechnic 
L Lensoviet Technical 


Institute 
M__ Mendeleyev Chemical 
Engineering Institute 
N.O. Not observed 


* Experimental 5% yr. course. 
** Given under chemical 
faculty but considered 5 cadena 
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52 2, 


sri 


Lee 


y « 
straight 5 es oa 
ade. This fi ses vedied ty ts > 
act that the budget in several insti- ; 

tutions which had approximately 10,- 

000 students Roaat 600 of these 

special scholarships available. In one 

institution the Director stated that he 


did not oe his 5 nares of these Snack bar at the Moscow Higher Technical Institute Named For Baumann 
caper seas, a shows typical students. It also shows the considerable proportion of women 
The most noticeable difference be- in an institution devoted 100 percent to engineering. 
tween students in the VTUZ's and the 
students of the engineering schools in 
the United States is the greater con- 
centration of the USSR students on 
their studies, The answer, apparently, 
is the extreme motivation in the USSR 
for a student to obtain a diploma. 
Without a diploma from an institution 
of higher learning it is virtually im- 
possible for a person to rise above the 
de of foreman in any industry in 
he country. Those good foremen who 
show promise and could be promoted 
above that grade are urged by their 
supervisors to either enroll at night 
aed or a correspondence school. 
They are given time off from work to 
study, to take the examinations, and 
to attend certain laboratory courses as 
long as they progress well toward 
their diploma. The promotion does 
not come, however, until the diploma 
is achieved. 
On the other hand, graduates of the 
VTUZ's are guaranteed a job at least 
the equivalent of foreman or better in 
an industry of their specialty imme- 
diately upon receipt of the diploma. 
As a matter of fact, the Minister of 
Education continues to have responsi- 
bility for the student for three years 
after he gets his diploma. During that 
period the Ministry of Education 
checks to see that the industry em- 
ploys the student in his specialty and Entrance to main building at Baumann Institute. (L. to r.) Professor George 
at a level commensurate with his edu- Nickoliev, assistant director for research, and Professor K. P. Stanukind, 
continued head chair of applied mathematics. 
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cation. After the three-year 
apparently, the students are on their 
own. 


Another striking difference between 


er ee ee 


chemical industries, 


women students seemed to 
tween 35 and 40 percent. 


run 


... teaching at an institution of higher learning (in the USSR) is more 
attractive . . . than it is in almost any other part of the world. 





One of the buildings of the Polytechnic Institute of Tashkent, Uzbek 
S.S.R. This particular building houses the chemical engineering special- 
ties. 


The staff 

The prestige of a Professor and 
Docent (associate professor) is 
high in the USSR. Not only is the 
prestige high, but the salary paid 
ranks with the highest salaries paid. 
The base pay for a in a 
VTUZ or any other institution of high- 
er learning, ery the universities 
and the academies of science, is 5000 
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records in industry which may 
consider the equivalent of the or- 
ate or the Kandidate’s How- 


An individual institution may not 
appoint an individual to a professorial 
position unless he has received the do- 
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throughout the USSR, the older, more 
well-established VTUZs in Moscow 
and Leningrad, berause of their high- 
er prestige, attract the most disting- 
uished scholars in their particular 
fields. This is just as true for chemical 
engineering as for other areas. The 
newer and younger institutes, like the 
Frunze Polytechnic Institute, some- 
times have more ing the 
postions and sometimes have docents 
acting in professorial itions. In 
some cases instructors have not 
obtained the Kandidate’s degree may 
be acting in docents’ places. All of 
these persons are toward their 
advanced degrees but have not yet 
attained them. The explanation given 
for this makeshift is a 
shortage which it is said should be 
eased within the next 10 to 15 years. 

The working hours and duties for 
the staff are also prescribed by the 
central authority. The normal work 
load for a professor is approximatel 
1,500 Pel pee a 10-month ated, 
the other two months are considered 
vacation. Of these 1,500 hours every 
professor is expected to spend 500 to 
600 hours on his various teaching 
duties, 500 to 600 hours on his re- 
search and the balance of his time on 
writing, consulting and editing as he 
sees fit. E professor must lecture 
to some ergraduate course and 
likewise must engage in research. 

The budget of the institution which 
is supplied by the Ministry of Educa- 
tion is insufficient to support the re- 
quired research load. The institutions 
must contract for additional support 
for research with various industries 
and with the academies of science. It 
is for this type of research which the 
professors and docents receive the 50 
percent addition on their salaries. Any 
professor or docent who is worth his 
salt is engaged in this type of research 
and gets the maximum salary. 

In brief then, the faculty situation 
can be summed up by saying that 
teaching at an institution of higher 
learning is more attractive from a fi- 
nancial standpoint and a prestige 
standpoint than it is in almost any 
other part of the world. 

ournal of Engineer- 
bes ol, 49; No. 9, p. 889; 

Part 2 of this report will consider 
specific curricula, will appear in Sep- 
tember. 










D 


- 
\ 
ui 


the operators report on 


SAFETY in air and ammonia plants 


This third section of the exclusive CEP report on the recent informa) 
roundtable session takes up such problems as tankage, repairs, and trans- 
portation of liquid air and ammonia. 


CHAIRMAN WALTON: Last year Mr. 
Maune told us about failures of piston 
tail rods. It has led many of us to adopt 
additional safety devices. 
deVRY, Hercules Powder: The safety 
record of ammonia- gpd gk os 
compressors has been g 
there have been two major ammonia- 
plant accidents in recent years which 
were the direct result of compressor 
failure. In each case, a large quantity 
of synthesis gas wep Bag into the 
compressor house, resu in poe 
and fire, with heavy boat of life and 
property. These accidents, plus several 
others of lesser magnitude, emphasize the 
need for care. A piece of f high-speed 
reciprocating machinery, com -. a 
flammable gas mixture at high essure 
and (usually) located in a c build- 
ns occupied by operating personnel, has 
the ingredients for a major catastro- 
phe, and therefore deserves serious con- 
sideration. 

There are two common types of 
failures in which large amounts of gas 
can suddenly escape from the compres- 
sor: (1) the failure of connecting pipe 
or joints; (2) the breakage of a cylinder, 
cylinder head, or valve-chamber cover; 
(3) ot 5 apern Cay Se See 
subsequent —— of the tail from 
a compressor cylinder (the cause of one 
of the two major accidents mentioned 
above). ~ . 

Connecti ailures are usually 
the result py Band. stresses, caused by 

pulsation. This tion is not basically 
a a inion of pipe, but of the gas 

. The moving gas 
essure waves, 


pressure waves do not build up much 
amplitude and the resulting vibration is 
moderate and easily controlled. However, 
if the compressor piping happens to be 
of critical length, to allow the system 
to resonate at the compressor speed, the 

essure wave will be reinforced and 

ilt up. The actual gas flew from 
cylinder is irregular because of the chang 
ing piston speed at various stroke posi- 
tions. This results in a number of har- 
monics which, if they match the resonant 
frequency of the piping system, can 
build up large pulsations, and cause 
trouble. Because of its complexity, the 
prediction, in the design stage, of the 
resonant frequency and resulting vibra- 
tion amplitude of a piping system is 
extremely difficult. 

A number of methods have been pro- 

but none give sati-factory results. 
We usually are faced with the problem 
of correcting a situation soon after the 
plant has started up. There are a number 
of ways to cure resonance troubles. The 
most direct is to change the natural 
frequency of the pipe by changing its 
length, or adding a stub pipe to detune 
the system. An orifice not only changes 
the natural frequency of the piping but 
also damps the pulsation wave. A volume 
chamber lowers the natural frequency 
and reduces the pulsation amplitude and 
resonance. An acoustic filter (pulsation 
dampener) which passes only waves 
below a given frequency, will cure the 
trouble if the frequency is set below that 
which causes the vibration. 

Several basic design practices which 
should be included in any new system 
to avoid this trouble are: 

1. Use adequately oe 3 suction and 


wT surge drums as recom- 
by the compressor builder. 
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Avoid closely sized interstage pip 
ing. 
. Avoid building bourdon tubes into 
piping « rewe 
Use machine-mounted intercoolers 
whenever possible, they avoid con 
necting pipes. 
5. Use long-radius ells in piping 
6. Avoid long, unsupported pipe runs 
One frequent cause of cylinder or head 
fracture is liquid carryover into the cylin- 
ders. Compressors are invariably provided 
with liquid separators ahead of each 
stage, with the possible exception of the 
first stage. However, if the process in- 
cludes, for example, CO, removal be- 
tween compression stages, it is quite pos- 
sible to get liquid carry-over — one 
of the scrubbers which exceeds the hold- 
ing capacity of the separator. Such sys 
tems should be provided with a large 
separator in the form of an empty vessel 
between the scrubbing system and the 
next compression stage. The vessel should 
be provided with a sight glass, blow- 
down, and a liquid-level alarm. In certain 
cases such a vessel should also be in- 
stalled on the compressor suction line 
Sometimes condensate will carry over 
from an inner cooler separator. This us- 
ually can be traced back to failure of an 
operator to blow the system down to 
schedule. But sometimes it results from 
the use of excess oil, which emulsifies 
with the water to a mayonnaise-like mix- 
ture, difficult to puige from the drum 
This is especially true at high pressures 
Where it is necessary to use a cylinder 
having a tail rod, such rods are ordinarily 
enclosed in a light steel case which 
serves to trap packing leakage and to 
prevent personnel injury. Should the rod 
break, for example, where it joins a pis- 
ton, the broken rod will act as a = 
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a 
MAUNE, Mississippi River Chemical 
Co.: The accident at my plant was cov- 


compressors — nag machines, 
com, ing hydrogen from 
290 to 9000 Ib./sq. in. A crack developed 


in the main 


an Sificcky don’t know what is 
causin i ; 

We have been plagued with vibrations 
on the synthesis compressors, to the 
extent that the w unit would move 
several mills on the foundation. We also 
experienced breaking of pipes in the 
ing system. Some vibrations in the = 
ing system were eliminated by redesign- 
ing the piping layout, and os bottles 
nearer the compressor cyli . Some 
were traced back to the engine firing, 
which indicated that the speed varied 
5 to 10 rev./min. Replacing several igni- 
tion coils eliminated this problem. Now, 
er or 
pro is - e cylin- 
der breakage. nt eR: 
WRIGHT, Standard Oil (Indiana): At 
the Calumet Nitrogen Products plant, a 
rod on one of the synthesis gas compres- 
so-s failed. Fortunately, the failure was 


detected when the crack had go 
only three quarters through the rod. The 
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In each of these rod failures, no 
was released into the building and the 
breakage was confined to the cylinder, 
piston, valves, and cylinder line. 


to our spare cylinders. When in storage, 
their euktine woah et a little bit 0 
and, frankly, the too. 

WAIBEL, Ingersoll-Rand: It is interest- 
ing to note that the cylinder and the 
cylinder heads that failed at San Jacinto 
had been in operation at Louisiana-Mis- 
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The piston is held onto the rod by a 
hex nut, threaded onto the rod, and re- 
cessed into the piston. The nut is about 
4-in. diam. and 4 in. long. The threaded 
ion of the rod containing the nut had 
en off, and in the space of 1/5 sec., 
it had come out of the recess, reversed 
itself, and had gone back into the hole. 
Fortunately it had jammed itself with 
only a small ion of the broken end 
of the rod extending past the end of 
the piston. 
WHITE, San Jacinto: We have had 
trouble with breaking tail rods and ood 
heatin kings. At high pressures . 
ing ea nak flex up om dom at all, but 
just becomes a very tight bushing. We 
had made the saistak e of not starting our 
circulation until we needed it, usually 
between 4,000 to 5,000 Ib. of 
after reduction. If the circulator is 
started at that time, the packing can’t 
align itself in its natural reciprocating 
motion. But if we start the circulator 
at zero pressure, and let it run until 
somewhere around 1,000-Ib. pressure, 
then it can be shut down, and as long 
as we have pressure on the circulator, 
we can start any time. That might be 
one lead on tail-rod breakage. 
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WAIBEL, Ingersoll Rand: A 
ence was tonio 


tion. Southwestern has obtained some in- 
teresting data and information which will 
available in the near future. 


deVRY, Hercules: We found we could 
do a good bracing job if we planned the 
pi in the com foundation to : , 

Waibel White Henderson 


each stroke of the compressor. On equi 
-over, one thing which is too 


High pressure equipment 


CHAIRMAN WALTON: If a crack de- 
velops in a connection off the synthesis 
aoe is the practice of handlin 
Pee pricties b to dint down ont 

. If the leak flames, we don’t 

put it out until the has been 
reduced, feeling that a lot of synthesis 


a vibrations. We use 10 in. x 10 in. 
timbers. 


CHAIRMAN WALTON: We used wood 
many times for emergency, but we have 
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deVRY, Hercules: We had success with 
lens joints on our high-pressure piping. 

ve used copper gaskets between 
tongue - and - groove - type high-pressure 


CHAIRMAN WALTON: That's 


ever- danger. 

alae en liquid- 

mal and subzero services in high-pres- 

sure equi . Does anyone have prob- 

lems to 

se 

which has been satisfactory. There's al- 

ways danger that you'll collapse the float, 

but if its nm properly designed, it will 

be all right. 

STOCKBRIDGE, Southern Nitrogen: 

We have some serious problems with 

level controls on our high-pressure separ- 

ators. Would you mind mentioning the 

ones you use? 

CHAIRMAN WALTON: Fisher-Level- 

trol. The specifications given to the Fisher 
were the ting conditions of 

the unit. Other than that, I don’t be- 

lieve there’s anything special about it. 
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continued 


We have a spare float for it on 
chance that it might collapse, but have 
never had to use it. 

STOCKBRIDGE, Southern Nitrogen: 


e 


Tankage and spheres 
KING, Sohie Chemical Co: So far we've 
heard 


good procedures for handling the finished 
oduct 4 


pr " 

Monitoring vapor space for explosive 
amounts of ammonia in air. It occurs 
more frequently in the user's plant than 
in an ammonia plant. There are two re- 
corded instances: a Canadian brewery, 
where small amounts of ammonia in air 
caused a violent explosion; and a Texas 
food processing plant, where leakage of 
an ammonia refrigeration system caused 
a buildup of ammonia in air, resulting in 
an explosion. At Sohio, we try to keep 
equipment in operation for long periods, 
minimizing this problem. 

Water-filling of storage vessels and 
blending drums and subsequent displace- 
ment al the aanes by get qed gunetion 
for initial startup. In normal operation, 
where small amounts of air accumulate, 
an enclosed system can be vented to the 
atmosphere through an absorber or to a 
pressure-maintenance system. Normally, 
small vessels are removed from service by 


flooding with water after opening to the 
aueatias. 


Maintaining pressure on stora ui 
ment and relict systems is po nm 
lem. To control pressure, Sohio uses 
vapor recovery systems to an absorber, 
or to a compression and liquefaction 
system. The liquid receiver of the va 
recovery system is continuously vented to 
an absorber system, which recovers any 
ammonia included in the vent. The vent 
consists of noncondensables, particularly 
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ization, and a variety of things 
can occur. In a normal situation, a pilot- 


operated relief may be used. 

In cold storage, failures can result 
from use of im ly ma- 
etal, Cold lemme Gave 0 Ba 
and are hard, hot forms are 
When shapes are welded together, notch 


CHAIRMAN WALTON: Yes, I saw a 
tank car “pulled in.” 


ANONYMOUS: When we put our am- 
monia spheres into service, we did a lot 
of soul-searching before we finally said, 
“Well, we'll put the ammonia in the top 
and when we get ammonia out the 
bottom, it’s there.” I'm wondering just 
how much of a hazard we've been ex- 
periencing. 

WRIGHT, Standard Oil Co. (Ind.): 
On the decision to use this method, the 
ammonia storage vessels have bottom 
connections of fair size available. A 
three-inch line was run from one of these 
nozzles to a location well away from the 
vessel, and a flame arrester was installed 
at the end of the line. Ammonia va 
was introduced at the top of the vessel at 
a very low rate so that, at most, there 
w be a very thin interface of flam- 
mable mixture. 

Data on detonation propagation were 
examined to assure ourselves that, even 
if combustion occurred in this thin inter- 
face mixture, no damage could result to 
the vessel. We kept analyzing for am- 
monia at the base of the vessel and, as 
soon as it arrived, the vessel was buttoned 
up. There was practically no air left in 
the vessel and the 1 residual amount could 
be safely eliminated through the storage 
refrigeration system. 

CHAIRMAN WALTON: When we pre- 
pared our spheres for use the first time, 
we purged them out with nitrogen and 
pressured them up to about 20 lb. of 
nitrogen, released it, pressured again and 
released, and continued until the oxygen 





senartentian, wae Cpe tahent Oy any 
cars sent to repair shop are purged 
with en until no odor of ammonia 
is left in 


known, are purged out with nitrogen. We 


ive mixtures 
and have never found any. We find small 
( expected ) ene of hydrogen but by 
consistent use espa ana we 


in, we maintain a continual bleed, 
ich goes to the aqua-ammonia manu- 


eo, system. 
MARTIN, Spencer Chem. Co.: We 


‘ 


Wiley § Conklin Stockbridge 


piped nitrogen to the spheres, which we 
Or, ars Oh oxtend a 
safety meeting after learning about static 

i es. We used to em the 





vapors. The er described some ac- 
cidents which made us realize that what 
we were doing could lead to a static 
e. So we pipe nitrogen to the 
. I think it taken care of the 
whole lem. 
CHAIRMAN WALTON: Nitrogen is so 
inert, I recommend its use to any one 
not using it. 
SWOPE, Southern Oxygen Co.: We 
use nitrogen as a purge gas on h en 
gasometers and storage vessels as well as 
acetylene, and other flammable gas con- 
tainers. 
I would like to discuss static electricity. 
A fire was described, which occurred 
when someone ran nitrogen into a void 
space in the top of a cold box through 
rubber hoses. I'd like to ask the gen 
man, if he’s 
ber hoses had any metallic fittings at the 
free end. 
ANONYMOUS: Those were typical air 
hoses. with metal Chicago fittings on the 
end. The fitttings were not touching the 
vessel. 


SWOPE, Southern Oxygen: If they had 
been grounded or banded you might not 
have had the fire. To cite an example of 
static buildup: we had a line carrying 
nitrogen which we were using as a drying 
medium and discharging to the at- 
mosphere through a rubber hose. To 
build a slight back-pressure on the sys- 
tem, we ate a small metal ferrule in 
the end of the rubber hose. The hose ex- 
tended through the and wall and the 
ferrule was approximat to 8 in. out- 
side the wall. We f sparks j i 

the 6 or 8 in. teeny Coeiatelstemnsin te 
the end of the hose to the metal surface 
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top. It was interesting to note in ana- 
ane Se aes aang, ort ot Se 
when the interface hit, we 


rather quickly. 

Grace Chemical: I would like 
about monitoring the vapor space 
storage. We have 5,000,000- 

for storing 25% aqua. 


for pressure maintenance, bring it 
an absorber, and discharge it 
If it’s natural gas, fortunately 
we're a natural ucer—it is a loss. 
CHAIRMAN WALTON: The “book” 


says the temperature is 1200° 
for an of ammonia in air, so 
people don’t worry about it, but maybe 
we should. 


js” 
oye hot formed, of course. 


Tank cars and trucks 
HEDMAN, Shell Chemical: In intro- 


vice, I would like to review some recent 


transport equipment, of course, goes 
hand in hand with the increase in the 


in dry farming areas oe 

Because of its rapid growth, agri 
OP a wate Sade herve gr ere 
, going through a trying period durin 
UES eck of ualeoss i 

uniform standards plays a key part. The 
average dealer, or . not have 


the advantage of technical assistance, and 
is upon the ammonia producer 
and the equipment manufacturers to 
furnish him with equipment which will 
give him maximum safety and a maxi- 
mum return for his money. The customer 
has a right to equipment designed 
for the — intends to handle and 
the job he expects to do, as well as pro- 
tection through uniform " 

The most wi used regulations have 
been those issued by the Interstate Com- 
merce Commission applicable to the 
transportation of anh ammonia in 
interstate service. Several other organi- 
zations such as the Com Gas As- 
sociation, the National Safety Council, 
the Manufacturing Chemists Association, 
and the A Itural Ammonia Institute 
have publi recommendations for the 
storage, handling, shipment, and use of 
ammonia. Some 30 associations concerned 
with safety, compressed gas in I, 


Association, K-61 Committee, presently 
developing American standards for stor- 
age and handling of anhydrous ammonia. 
We are sure that each of the contro- 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 8) 


SK SAFETY 
ROUNDTABLE 


versial topics listed in the symposium’s 
agenda will be discussed by the above 
representative group of experienced am- 
monia and that we shall have a 
workable American standard in the near 
future. 


Some of the most recent changes that 
have been made or are being recom- 
mended at this time in tank car and 
tank truck standards are: 

1. The installation of more 2-in. 
valves for faster loading and unloading. 

2. The recommendation which may 
make the installation of excess-flow check- 
valves mandatory. 

3. The approval of uninsulated ICC 
Specification 112A400 tank cars, which 
will have relief valves set at 300 Ib./sq. 
in. maximum, and a maximum filling 

of 57% However, the 
months of November to March inclusive, 
a filling density of 58.8% may be used if 


these cars are loaded and shi di- 
rectly to the consumers for ding. 
Storage in transit is prohi , 

4. A new proposal to allow insulated 


ICC Speci 105A300 tank cars 
to be filled to 58.8% from November 
through March is also being discussed. 
Tank trucks for transporting anhydrous 
ammonia have been one of the contro- 
versial pieces of equipment in recent 
Sn a 
ual service, but princi because 
of the 265 lb./sq. in. —~ mA 
ee eg ca- 
tion MC-330. Even ydrous 





been made to change the r tions to 
allow ammonia to be shi in existing 
250 Ib./sq. in. design pressure cargo 


The most recent study made by CGA 
confirmed its earlier recommendations 
that ICC Specification 51 portable and 
ICC Specification MC-330 0 vessels 
for _— ammonia be de- 
i or am 


= inimum working pressure 
265 Ib./sq. in. gauge. 
Velocity checks or excess-flow check 
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CHAIRMAN WALTON: We have taken 
some Cars which have been in LPG serv- 


WHITE, San Jacinto: We had done 
that, especially in hauling on trucks, be- 
cause very they want to haul a 
truck one way with LPG and the other 
way with anhydrous ammonia. We had 
quite a fight on our hands to insist that 
they even purge them out, because the 
truckers say most people don’t worry 


about that. 

That brings up one other point while 
I'm up, if I may. Has there been any 
consideration given to differences in 
specs for tank trucks which use the tank 
itself as a frame for the truck? I've al- 
ways worried about the extra stress due 
to rough roads, putting additional load 
on the tank, in addition to the internal 
pressure of a load of ammonia. I've often 
wondered whether there's additional 
strength designed into the tanks for this 
extra load. 


HEDMAN, Shell Chemical: I don’t 
know whether I can answer this question 
adequately, but I believe the required 
structural characteristics are taken care 
of in the original design to adequately 


i 
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personnel are expected to satisfy 
themselves that their undertaking is safe 
and that they observe the common safe- 
guards for the type of work they're doing. 
Safety personnel are present in an ad- 
visory or consulting capacity and while 
they have the authority to stop a job, this 
is rarely done. In fact, operations and 


maintenance rarelv disagree with safety 
section recommendations or suggestions. 
When this happens the matter is post- 


poned until a solution can be reached 
which is satisfactory to evervone. Nor- 
mally, the shift supervisor, or someone 
in that capacity, has the ultimate respon- 
sibility for seeing that the job is carried 
out safely. In some cases where the haz- 
ards justify it, the plant superintendent, 
the maintenance superintendent, and the 
highest of the local management may 
take a direct hand in the proceedings. 

Clarity in explaining the exact nature 
and location of the job to be done is 
very important. This was illustrated when 
we had a maintenance crew start work 
on the wrong one of two identical 
exchangers. One had been prepared for 
them and was safe; the second was not. 
In fact, it contained b i MEA under 
pressure and this is th. one on which 
they started to work. Fortunately. thev 
were stopped before they got far enough 
to be in trouble. 

Preparation for repair may be said to 
start with the writing of the maintenance 
work order. The writing is done by a 
supervisor as soon as he recognizes the 
need for maintenance. In addition to 
space for a proper job description, our 
maintenance work orders include several 
lines labelled “safety precautions.” This 
space is not always sufficient to detail 
all the precautions necessarv, but it is 
sufficient to act as a “flag” for the haz- 
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ards involved and the writer is expected 
to list them. The work orders are re- 
viewed 


repair work. This not 

work, but reduces the chance of error 
by men unfamiliar with the particular 
job. Many of these procedures are in- 
cluded in our operating manuals. 

A daily operating bulletin, which con- 
tains production p for the ensuing 
24 hours, is also used to publish safety 
procedures relating to maintenance oc- 
curring during that period. 

Occasionally exceptional circumstances 
will uire consideration by the best 
qualified people in our company. A case 
in point is our procedure for purging 
and warming the nitrogen wash equip- 
ment. Due to an internal explosion and 
consequent damage which occurred in 
the wash tower in early days of opera- 
tion, and which was never satisfactorily 
explained, the procedure now followed is 
very detailed and covers several pages. 

The physical preparation often involves 
first depressuring or venting dangerous 
gases. (The liquids, such as caustic and 
MEA, can be taken care of by sufficient 
water flushing.) At our Vicksburg works, 
it is possible to burn all vent gases con- 
taining a high percentage of carbon mon- 
oxide. Other combustibles, such as hy- 
drogen and natural gas, are not burned 
unless they are tied to the flare stack for 
convenience. However, they are nor- 
mally vented at a high point. Regard- 
less of whether the reason for purging 
the gases is due to their explosibility, 
toxicity or because they are capable of 
asphyxiation, purging methods are simi- 
lar. Purging is preferably done with a 
py Neem sweep—in one end of the 
pipe or vessel and out the other, at low 
pressure and high volume. This results 
in maximum displacement of objection- 
able gas by the gas being used for purg- 
ing. on desirable, but occasionally nec- 
essary, is purging by pressuring and de- 
pressuring through the same opening. If 
not done thoroughly, this procedure can 
leave pockets of toxic or combustible 
gases within the purged equipment. 

Nitrogen from an air separation plant 
is a very satisfactory general purpose 
purge material, particularly when the 
equipment being purged is to be kept 
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had entered the nitrogen w 
and become unconscious because it was 
filled with nitrogen. In some cases steam 
may be used as a satisfactory purge ma- 
terial, in a shift converter, for instance. It 
is readily available and will not dry nor 
damage the catalyst, as would nitrogen. 
We have occasionally found it desirable 
to keep a small purge going through the 

ui t ing repair, when it’s 
desirable to pow. = I "age, an ex- 
ample is the shift converter. In some 
circumstances, a vessel or line can be 

ged by filling it with water, or car- 

ten dioxide if it’s available. 

Several analytical methods are avail- 
able to determine whether purging is 
complete. The Davis Equi t Co. ex- 
plosive detector is a no sored device 
in capable hands for determining the 
presence of an explosive mixture and 
the MSA sniff-type CO detector is con- 
venient and accurate. Orsat analyses 
may be used to determine overall compo- 
sition. A German “Drager” tester ( Mod- 
el 19/31 Multi tector available 
from Safety Supply Co., 214 King Street 


East, Toronto Ont., Canada), which 
we recently put into service, can detect 
a variety of gases and vapors, 


such as oxides of nitrogen, trichloroethy- 
lene, and CCl. If gas tests 
are conducted at frequent intervals while 
the work is in progress. 

The use of blanks at flanges, and tags 
and locks on valves and switches is de- 
termined for each particular job. Blanks 
are always used to isolate a vessel which 
will be entered by personnel. They may 
also be used on piping where the 
of burning or i is great. Several 
times we've stopped someone in the act 
of breaking the flange on the pressure 
side of a c valve to insert a blank. 
The use of chalk or soapstone marks is 
helpful in preventing this. 

Valve tags are placed and signed by 
operating supervisors. They have de- 
tachable stubs which are also filled out 
and presented to the maintenance crew 
(I think these are fairly standard) after 
the tags are placed. These stubs are 
held by “maintenance” until the job is 
finished. No tag is to be removed until 
the stub has been returned to the operat- 
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safety and usually do all tory 
work under the direction of their super- 
visor. 





Everyone concerned is challenged to 
be continuously alert for hazards unique 
in the particular area where work is 
being done. We also try not to forget 
the more common hazards, such as 
water, the absence of necessary oxygen 
for breathing, and high-pressure air. 
While we have a number of rules, they 
are to be considered for guidance only, 
and not as substitutes for careful thought 
on each job that’s undertaken. 
CHAIRMAN WALTON: One other 
thing I might mention in passing, is that 
we have had a couple of occasions where 
we had people working outside a vessel 
that had a nitrogen e going through 
it, and up on a platform. The wind 
direction and velocity were such that it 
created an oxygen deficiency and a man 
got dizzy and nearly fell off the platform. 
So, you not only have to watch out in- 
side vessels piss | inside cold boxes, but 
also outside if you have a nitrogen 
purge going through a vessel or a line 
at t - 

LARKIN, Monsanto: Our procedures 

for tank-entering and fire navy are 
similar to those at Spencer. I would like 

: elaborate a little on what Monsanto 
oes. 





i 
r 
i 


fi 
+ 
( 
: 
Te 


EEL 
J 
F 
=! 


| 
| 
J 


- 


ion 
- 

$i; 
ith 


i 


Ld of the afore- 
mentioned items is ppowms it 

requires approval at superin- 

tendent level, or oe ap- 
proval is si on the form. 

6. special —— to be taken 
other than those pees lly included 
on permit, such as protective 
equipment or clothing. 

. explosive gas testing result, time 
and b aoe (Required on all 
tanks by a trained tester.) 

8. field inspection approval by fore- 
man to ascertain if all precautions 
have been carried out. 

We also require a fire permit — 

any spark- ucing equipment can 

a Teepe He be displayed on 

the job at all times, while the work is 

going on. The permit is generally in- 
fiated by the Se nt yy or 

supervisor where work is to . 

formed, and approved at atintred. ol 

level, or higher. It includes: 

1. general description of work to be 
performed, its location, dates, and 
times. 

2. type of equipment or tools to be 
v 

8. all closed equipment and/or haz- 
ardous areas require gas testing for 
explosive ai " 

4. all special precautions required for 
the particular job are listed. 

5. the area is checked for compliance 
to all precautions and signed for 
by the field inspector (normally 
the foreman). He signs the it 
and witnesses the startup of eb. 

These ures do cause delays but 

have, for all practical purposes, com- 

pletely eliminated accidents caused by 
unsafe tank conditions, and fires from 
careless sparks. 

Part 4 of this exclusive report will ap- 

pear in the September issue. 
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Tank in acid leaching section 


VITRO URANIUM HANDLES A WIDE VARIETY OF 
URANIUM MINERALS WITH TURBO ON THE JOB 


When VITRO URANIUM COMPANY of Salt Lake 
City embarked on a modernization pro- 
gram, they called on GENERAL AMERICAN 
to assist in the design of the most modern 
mill possible. 

Heart of the plant is the extraction system, 
and here, GENERAL 4MERICAN Turbo-Mixers 
proved to be key equipment, in both the 
leaching and liquid extraction sections. 

VITRO URANIUM processes a wide variety of 
uranium minerals which require highly versa- 


Blue Ribbon Mining Award 
TO: TURBO-MIXER DIVISION 


GENERAL AMERICAN 


TRANSPORTATION CORPORATION 

FROM: MINING WORLD / 
WORLD MINING 

FOR: Achievement In Equipment 


Development Aiding the 
Technological Advancement 


tile extraction equipment. GENERAL AMERICAN 
Turbo-Mixers fit this requirement, replacing 
an outmoded phosphate precipitation opera- 
tion. Recoveries of uranium fed into the 
system are “excellent.” 

As a result of VITRO’S million and a half 
dollar modernization program, the 660 ton/day 
mill already has significantly reduced operat- 
ing costs. Further proof that in processing 
as in transportation and storage, it pays to 
plan with GENERAL AMERICAN. 


Write for General 
TURBO-MIXER BULLETIN 


Process Equipment Division 
TURBO-MIXERS 
GENERAL AMERICAN 
TRANSPORTATION 


CORPORATION 


135 South LaSalle Street 
Chicago 990, illinois . 


of the Mining Industry. 


For more information, turn to Data Service card, circle No. 118 
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COMPUTER 


PROGRAM 
abstracts 


The Machine Computation Committee of the A.I.Ch.E. is inter- 
rested in receiving program abstracts covering the following: 


Chemical Engineering 
The primary field of interest is chemical engineering computer 
programs of design and engineering nature. 
Other Branches of Engineering 
in other branches of engineering are of interest as 
they relate to general design er in the petroleum and 
chemical industries. 
Applied Mathematics 
Computer programs such as convergence iques, differential 
uation solutions, and other mathematical treatments related to 
i of engineering problems. 


Keservoir Engineering 

Programs relating to petroleum production engineering. 
Statistical Analysis and Control of Operations 
Analog Techniques 

Programs such as analog techniques for surge vessel design. 
Computer Control of Processes 


Once again the Committee wishes to emphasize the three rules 
for participation in the interchange program: 

1) Abstracts submitted for publication must follow the form 
published in CEP (January, 1959) and in the Guide. 

2) Abstracts must be sent to the Machine Computation Com- 
mittee c/o A.L.Ch.E. 

$) All questions relating to published abstracts must be sent to 
the Committee c/o of A.I.Ch.E. in New York. 





Specific impulse calculations 


C. Seafeldt, Jet Propulsion Labora- 
tories, Pasadena, Calif., and C. D. Al- 
stad, Dow Chemical, Midland, Mich. 
Description: This is bein 
used to evaluate med The ome 
gram calculates combustion chamber 
conditions and either or both the 
frozen equilibrium flow and the shift- 
ing equilibrium flow for exhaust 
conditions. Each solution gives the 
com , temperature, enthalpy, 
entropy, moles gaseous and con- 





The number of combustion products 
(019) are fixed (32) and cannot be varied. 








densed components. In addition, the ‘ 
frozen and shifting equilibrium solu- ¢t 
tions give the velocity and specific 


impulse. Any one of four systems may The program is thus not general. The 
be calculated depending on the ther- method has not been published but is 





eprgi 
Wel 
He 
32 2 EE 


(021) 


Description: The sub-program calcu- 
lates bubble-point tem dew- 
point temperatures, /or isothermal, 
adiabatic, or fractional flashes of 
multicomponent mixtures. With slight 
revisions, it will also calculate bubble- 
pressures and dew pressures. As given, 


the vaporization ilibrium constant 
(K) is used as a order polynomial 
function of tem the vapor 


and liquid enthalpies as cubic poly- 
nomial functions of temperature. This 
data treatment may easily be revised 
to conform to the user’s desires. 
Computer: IBM 709, 8K Core st . 
Program language: FORTRAN 708. 
Running time: All options less than 
0.5 seconds. (Datatron time was 0.5 
to 8 seconds). 
Comments: The sub-program con- 
— rapidly from guesses which 
widely deviate from the solution. This 
sub-program can easily be adapted 
for use in any computer with com- 
mand provisions for sub- ; 
Availability: The manual on this sub- 
rogram was made available for pub- 
ication on August 1, 1959. 


Curve Fitting (022) 


R. A. Eimer 
S Mobil Oil Company 
P. , New Jersey 
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mal data employed: somewhat similar to that given in 
C, H, O, N, Cl, B “NACA Technical Report 1037”. 
C, H, O, N, F, B [All give simi- 
C, H, O, N, Cl, Al{ lar reaction 
C, H, O, N, F, Alj products Optional equipment can include Data- 


Description: This routine fits a fifth- 
Computer: Datatron 205, 4000 words degree polynomial to ordinate values 


storage, paper tape input and output. given at 11 equally spaced abscissa 
continued on page 80 
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GPE Controls can close the loop in 
computerized process control 








You can realize the benefits of modern computerized @ Link expandable special-purpose data-processing 


process control—today—because GPE Controls, Inc. systems 

can supply closed-loop system components manufac- © Electro-hydraulic valve actuators from 200 to 
tured by its own divisions and designed to operate 200,000 Ibs. thrust 

together. 


These performance-matched components, coupled 

© Transmitters for process variables, and controllers — with a quarter-century of experience in industrial auto- 
made te operate with computers matic controls, assure optimum performance whether 

@ The Libratrol-500 digital computer . . . with built-in you need a closed-loop system or an expandable data- 
analog-to-digital input and digital-to-analog output processing system. 





Write for information on this unique GPE Controls service 


G f> G EN . RA L GPE Controls, ING. (formerty Askania Regulator Company) 
PRECI SION 240 East Ontario Street - iadaes 11, ete 


COMPANY 











A Subsidiary of GENERAL PRECISION EQUIPMENT CORPORATION 
For more information, turn te Data Service card, circle No. 92 
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Castings that Keep their 
Load-Carrying Strength 
at High Temperatures 


This “immersion type radiant heater” is typical of the high 
reliability ¢astings turned out by DURALOY. Centrifugally cast 
tubes with UNIFORM wall thickness...for longest service life. 
Static cast collars and shell molded bends. ..typical of 
DURALOY versatility. 


For your high alloy casting requirements check with DURALOY... 
our long experience, ultra-modern foundry and up-to-the-minute 
test equipment will be helpful in solving your problems. 

For more information ask for Bulletin No. 3150 G. 


J ¥ 

OFFICS AND PLANT: Scottdale, Pa. 

EASTERN OFFICE: 12 Eost 4ist Strect, New York 17, M. ¥. 
ATLANTA OFFICE: 76—4th Street, H.W. 

CHICAGO OFFICE: 332 South Michigen Avenue 













DETROIT OFFICE: 23906 Weedword Avenue, Pleesent Ridge, Mich, 





For more information, turn to Detg Service card, circle No. 22 
80 








Computer programs 
from page 78 


values. The coefficients in the poly- 
nomial 
Y=A,x°+A,x*+A,x°+ 
A. x?-L A, x-+A. 

are makin use of orthog- 
onal . sum of the 
squared ene 
cach sdditions constant term and for 


wer up to 5. This 

a. an ie of how the quality of 

is athe by rath we the 

degree of the polynomial. Provision is 

made to compute polynomials of less 

than fifth 

: Burroughs 205 (Datatron). 

Program language: Machine language. 
Running time: About 15 votes 4 

Availability: A manual will be pre- 

pared if sufficient demand develops. 


Mass spectrometer calculations 

(023) 

J. W. Judd 

Monsanto Chemical Company 

St. Louis, Missouri 

Description: The program calculates 

compositions of gas samples analyzed 

in a mass spectrometer. The composi- 

tions are expressed as mole percents, 

et  saqgne and volume per- 
program also calculates 

er galvanometer deflections and 

partial pressures. 

Computer: IBM 704, 8K core, tapes. 

Program language: FORTRAN II. 

Running time: About one minute. 

Comments: The calculations require 

the use of an inverse matrix, which 





can be entered initially from either 
punched cards or magnetic tape. At 
this time a permanent tape contain- 
ing the inverse and its associated 
molecular — and sensitivities is 


prepared by the program. Data re- 
quiring different inverses may be 
processed in one run, but al] data 
sets requiring the same inverse must 
be together in the run. The number 
of different i inverses used in one run 
is limited by the number of available 
tape units. 

Availability: Manuals not available 
at this time. 
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Top Feed Dewaterer 


Why So Many Filters? 


As chemical processing technology has become 
more complex, so have the requirements of filtration. 
it is not surprising that many processing engineers 
are bewildered by the many separate types of vacuum 
and pressure filters available. 

New products, new methods, new high demands 
for increased production and lower costs have created 
a need for modern equipment capable of higher 
recoveries . . . able to filter finer particles . . . designed 
for automatic or semi-automatic operation. 


THE EIMCO CORPORATION ° 
Research and Development Division, Palatine, Illinois * 


SALT LAKE CITY, UTAH 
Process Engineers, Inc. Division, Son Mateo, California 


That's why it’s such a big advantage to be able 
to choose a filter from the wide Eimco line. Full-range 
type and size availability assures you of maximum 
suitability of equipment. Highest filtration efficiency 
can be obtained in no other way. 

The Eimco representative in your area can help 
you specify the filter most suitable for your job, and 
can: make available Eimco’s complete scientific facili- 
ties for pre-testing your materials. Ask him, or write 
Eimco, for new Filter Bulletin F - 2049. 





Export Offices Eimeo Building, 51 - 52 Sovth Street, New York 5, N. Y. 


BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


For more information, turn te Data Service card, circle No. 68 
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SUPPLIES THE MIXER 


@YOU NEED FOR THE 
EXACT JOB YOU HAVE TO DO 


PAUL 0. ABBE 














Features of this installation: 
Easily removable Agitator. 


Easily cleaned inside con- 
struction including remov- 
able plasticizer pipe. 
Variable Speed Drive. 


Jacketed with automatic 
switches for quick changes 
from heating to cooling. 











Thermocouple for Tempera- 
ture Control. e 







No matter what your mixing problem, Paul 
O. Abbé will supply the mixer you need for 
the job you have to do. Paul O. Abbé 
mixers are made to your order from standard components. The 
Mixer shown above was made for a company which does a large 
volume of commission compounding. Such custom work calls for 
frequent changes of color and materials. Good blending action 
is vital. Thorough and quick cleaning is mandatory to prevent 
contamination and to assure a minimum of downtime. 


"Your mixer gives us thorough blending,” says the General 
Manager of the company. 


“Our former blender took two to four times longer to clean 
than the Paul O. Abbé blender . . . your blender is one of our 
finest functioning machines.” 


Why use a stock machine that may lack many features you re- 
quire, when Paul O. Abbé can supply exactly the mixer you 
need? 


To do a better mixing job, reduce downtime and mixing costs, 
get all the facts about Paul O. Abbé mixers. 


Write today for Catalog "D". 


) PAUL 0. Erie 


271 CENTER AVENUE LITTLE FALLS, NEW JERSEY 
BALL & PEBBLE MILLS- DRY & PASTE MIXERS « DRYERS & BLENDERS 











For more information, turn to Data Service card, circle No. 8 





b> institutional news 


Active Nuclear Division 
builds impressive record 


A.1.Ch.E.’s Nuclear Engineering Di- 
vision has attained an important 
position in the fostering of chemi- 
cal engineering activity in the con- 
— expanding nuclear energy 


Im ive indeed is the 1958 per- 
A ye toe of the relatively Saoer 
Nuclear Engineering Division of A.I. 
Ch.E. At the 1958 Nuclear Congress 
in Chicago alone, 28 papers were sup- 
plied by the Division: eight in chem- 
ical processing; five in thermal and 
mechanical design; four in fuel, con- 
trol, moderator, and coolant materials; 
and three in reactor systems analysis. 
At the Joint A.L.Ch.E.-C.LC. meeting 
in Montreal, Ape 1958, a symposium 
on Chemical Engineering Pro in 
H Water Reactors was sponsored 
and chaired by D. Stewart and W. M. 
Campbell of the Nuclear Division. 

Chemical Engineering in the Nu- 
clear Field, a 4 ium 
under the cians TER. P. 
Genereaux, was one of the high points 
of the Golden Jubilee meeting in 
Philadelphia in June of last year; 
while in Salt Lake City in ~ awe! 
a 5-paper symposium on C. 
Engineering in Nuclear A 
was chair N. A. Spector, and a 
paper by D. H. Imhoff on Fusion as 
a Future Energy Source was pre- 
sented. 

The culmination of the Division's 
efforts in the initiation and pr ion 
of papers came at the Annual Meeting 
in Cincinnati in December where two 


complete nuclear symposia were pre- 


sented. Repr of Fluid N 
Reactor Fuels, the chairman- 
ship of O. E. Dwyer, consisted of 6 
papers, while J. L. Schwennesen’s 
symposium on Nuclear Fuel Process- 
ing—A Challenge for the Future took 
the form of an 8-man panel discussion. 
In addition at Cincinnati, the Division 
arranged for a round-up report by W. 
K. Davis on The Geneva Conference 
—1958. 

The Division's program has con- 
tinued under full steam into 1959. 
Five technical made up a sym- 
posium presented at Atlantic City in 
March on Process Data and Design 
Methods for Nuclear Fuel Recovery, 
under the chairmanship of C. E. 


continued on page 84 
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Kliminate corrosion in heat transfer equipment... 














& ?* 
Engineered for maximum corrosion re- to thermal shock. 


sistance and minimum maintenance, Always consider “Karbate” impervious 
these shell and tube heat exchangers are graphite heat exchange equipment where - 
so constructed that all surfaces in contact corrosion is a problem. You'll be pleas- 
with corrosive fluids are of “Karbate” antly surprised at the low first cost in 
impervious graphite. This unique mate- comparison with heat exchangers having 
rial offers complete corrosion resistance, far less effective resistance to corrosion. 















































high thermal conductivity and immunity Write for Catalog Section $-6800 
Nom. No. of HEAT TRANSFER SURFACE OUTSIDE TUBE ee 
sine | IDX | Gong | Ylong | 12'long | 14'long | 16’ Long 
0.0. Tubes Tubes Tubes Tubes Tubes 
6” 9 17.7 26.5 35.4 - _ 
6” 19 37.3 55.9 745 87.0 99.5 
10” 31 45.6* 91.2 1214 141.9 162.2 
14” 42 817 123.3 164.8 192 220 
16” 64 124.3 187.7 251 293 335 
18” 85 165.2 250 334 389 444 
20” 109 213 320 427 499 570 
22” 135 263 397 530 618 706 
24” 163 317 479 640 746 852 
26” 195 379 573 766 892 1017 
28” 233 453 684 914 1065 1217 
30” 268 521 786 1051 1225 1400 
34” 349 679 1024 1368 1595 1822 
38” 439 855 1289 1722 2009 2295 
42” 596 1162 1749 2336 2727 3118 
45" 685 1335 2010 2685 3135 3585 
*This unit has 4%’ long tubes. 
“National”, “‘Karbate’”’ and “Union Carbide” are registered trade-marks of Union Carbide Corporation S 


NATIONAL CARBON COMPANY - Division of Union Carbide Corporation « 30 East 42nd Street, New York 17, N.Y. 
SALES OFFICES: Atianta, Chicago, Dalias, Houston, Kansas City, Los Angeles, New York, Pittsburgh, Sanfrancisco + #1 CANADA: Union Carbide Canada Limited, Toronto 


Fer more informetion, turn to Data Service card, circle No. 27 
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FOR ALL INDUSTRY 
WHEREVER THERE'S A ix 
DRYING PROCESS 














@ Exclusive, pre-assembly method means 
record-breaking speed of installation 


at your plent. 
@ Heat source can be gas, oil, steam, 
electricity. 
@ Economical — use as little as 1.2 ibs. 
steam per pound of water removed. 
@ Drying uniformity; trouble-free opera- 
tion. 


@ Rugged construction; takes the gaff 
of heavy 7 pr he aunt i, 


@ Complete, hold-to-the-line, temperature 


@ Dependable, high-level production at 


unpr y 








Courtesy, Americon Industrial Cloys, inc., Sandersville, Ge. 


SARGENT 2-Stage, Kaolin Dryer With Extruder 


To meet required hourly production in design of this dryer, local conditions 
suggested the economy of using both gas and oii for the heat source. Com- 
bination type burners using both fuels on the same equipment, were therefore 
incorporated in its design for installation on top of the dryer housing with 
platforms for inspection and maintenance. 

This SARGENT 22-section, 2-stage dryer delivers large tonnage hourly of 
filler or coating clays. Entering moisture is usually 35% wet basis; and leaves 
the dryer at 2% or less moisture content, as required. The unique SARGENT 
double hopper extruder feeds the dryer with a very even porous bed of clay 
on the dryer conveyor. Simple adjustments easily adapt this machine to various 
densities of clay. 

Another example of SARGENT modern design and advanced engineering 
in building dryers to meet varying requirements. 


C. G. SARGENT’S SONS CORPORATION 


Graniteville, Massachusetts 


Dd 


PHILADELPHIA + CINCINNATI * ATLANTA * CHARLOTTE * HOUSTON * CHICAGO * DETROIT + TORONTO 
For more information, turn te Data Service card, circle No. 67 
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<4" institutional news 


> 
from page 82 


Stevenson. In April, at the Cleveland 
Nuclear Congress, approximately 25 
A.LCh.E.-sponsored papers figured 
in five symposia. Nuclear Engineering 
Division representative on Con- 
Program Committee was E. B. 

unyou. 
Advisory function 

A heavy additional load is being 
carried on a continuing basis by mem- 
bers of the Division who have assumed 
the task of reviewing nuclear papers 
for ible publication in CEP and 
the A.LCh.E. Journal. Special men- 
tion must be made in particular of 
the amount of work = nega pact — 
in the preparation of ial Fe’ 

% Pose, Nuclear Issue of CEP. 
The objectives of the Division are 
well summed up in the a 

“To provide an opportunity for en- 
so aia partie semen B in the 


ld of nuclear engineering to meet 
and discuss prob of mutual 
interest; 


“To promote publication and dis- 
semination of information in this field; 
and 

“To promote and coordinate educa- 
tional activities in nuclear engineering 
between governmental agencies, in- 
dustry, and academic institutions.” 





Maywood Chemical Works will be 
acquired by Stepan Chemical, Chi- 


cago. A producer of lithium, thorium, 
and rare earth chemicals, the May- 
wood, New Jersey, firm manufac- 
tures shampoo detergents, aromatic 


chemicals and flavoring compounds. 





Completion of a 5350-ft. salt brine 
well brings the caustic-chiorine plant 
of Kaiser Aluminum and Chemicals at 
Gramercy, Louisiana to its rated oper- 
ating capacity of over 100 tons a day. 
Caustic and chlorine are produced by 
electrolysis of the salt brine in the 
plant’s main processng facilities, whch 
consist of 112 Hooker S-3B diaphragm 
cells rated at 30,000 amperes. The 
caustic chlorine facilities are part of 
the Gramercy Works. 
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permit greater travel from 


2 MILLION CYCLES AND STILL FLEXING! 


«« proving that this Teflon expansion joint—molded of Fluoroflex-T 


—outlasts most other materials and constructions 


Chemical manufacturer: Tried Fluoroflex®-T 
joint, found it still flexing after 2 million 
cycles; previously had averaged 100,000 cycles 
from machined Teflion® flex joint in pumping 
application. 


Major industrial product company: Displaced 
one end of a special Fluorofiex-T bellows 34-inch 
from its axis, rotated it around axis at 1,000 
rpm. After 20 million cycles, with still no sign of 
deterioration, test discontinued. 

Petrochemical processor: Installed Fluoroflex-T 
joints to replace joints machined from Tefion. 
The Fluorofiex-T joints are still in service after 
nearly a year. 

Fluorofiex-T flex and expansion joints perform 
so much better for three reasons: (1) The mate- 
rial: a patented compound of Teflon that com- 


Complete systems 


rem senie ReESISTOFLEX 


bines high density with low crystallinity for 
optimum strength and flexibility. (2) The proc- 
ess: a unique technique for molding uniform 
convolutions with restraining rings. This gives 
undamaged grain structure, rounded interior 
convolutions and increased strength. (3) The 
experience: Resistofiex has been working with 
fluorocarbon resins since their inception. For 
fabricating with Teflon, such experience is vital. 
That’s why Fluoroflex-T is Teflon at its best. 


So, for corrosion-proof flex and expansion joints 
that give unsurpassed working life, specify 


Fluorofiex-T. Write for Bulletin B-1A. Dept. 293, 


RESISTOFLEX CORPORATION, Roseland, N. J. Other 
Plants: Burbank, Calif.; Dallas, Tex. 


®@Fluoroflex is a Resistofiex trademark, reg., U.S. pat. of 
®Teflon is DuPont's trademark for TFE fluorocarbon resins. 


For more information, turn to Data Service card, circle No. 26 
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Soda ash recovery process in operation 


Commercial-scale installation at Consolidated Water Power 
& Paper in Wisconsin is said to promise economic re- 
covery of pulping chemicals, stream pollution control. 


Economic competition with the kraft 
process is claimed for a new process 
recently installed on a commercial 
scale at the Wisconsin Rapids Divi- 
sion of Consolidated Water Power & 
ee The Western Precipitation-de- 
veloped process used is an adaptation 
of the Bradley process, is based on a 
sulfide recycle technique. It recovers 
pulping chemicals and heat from spent 
sulfite liquor for re-use in pulping, and 
prevents discharge of liquor into the 
river. 

Basic principle of the process is 
the conversion of spent e liquor 
into a non-corrosive solution that re- 
sembles the air-oxidized black liquor 
in kraft recovery; this similarity allows 
the use of standard kraft ga 
equipment. (Earlier attempts at te 
ouauaey required ae designed 
equipment to withstand the highly 
corrosive action of untreated spent 
sulfite liquor). 

One major feature claimed for the 
new process is its ability to treat spent 


iiquor from neutral e semi chem- 
SODIUM SULPHIDE 
ACID SULPHITE NSSC 
SPENT UQUOR SPENT LIQUOR 
a 
Maa 





How it works 


Spent liquor from the pulping proc- 
Dagan yearn ne em. Lae 


previous batch of liquor). This treat- 
ment produces a liquor which is sim- 
ilar in characteristics to the air-oxi- 
dized “black liquor” of the kraft 


recovery process. 

The treated liquor is evaporated to 
a 65% solids concentration and burned 
in a recovery furnace. This furnace 
acts as a chemical process unit, also 
as a high-pressure steam generator. 
Smelt formed by the combustion con- 
tains sodium sulfide and sodium car- 
bonate in i a even 
though the proportion in incom- 
ing quo may vary widely. This 50% 
sulfidity in the smelt is fixed by the 
release of excess sulfur into the flue 

as sulfur dioxide. 
The smelt is dissolved with water 
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Experimental recovery plant flow chart at Consolidated Water Power & Paper Co., 1957. 
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CHED 


Size No. 4, Fig. 529. Three- 
Stage Unit measures about 


6 ft. in height by 4 ft. max. 
in depth. 








PRODUCE HIGH VACUUM QUICKLY & ECONOMICALLY 
with this ‘‘Packaged’’ Hydro-Steam Unit 


Fig. 529. SK Five-Stage Hydro Steam tates 
Steam Vacuum Producer ——— Veper tater 





The unit shown is a “packaged’”’ vacuum producer 
designed to operate at ground level. Using plant steam 


Stages from two up to five are 
made by adding Steam Jet 
Exhausters. 


and make-up water, it will produce the low suction pres- 
sures required for many operations in chemical, food, 
and petroleum processing plants. 


These units are made in a range of sizes in single-stage, 
two, three, four, and five-stage types. Depending upon 
\ = size and type, units in this line will provide suction 
pressures ranging from atmosphere to 1.5 in. Hg abs 
(single-stage) up to 0.25 mm Hg abs to 25 microns 
Hg abs (five-stage). 

SK “Packaged” Vacuum Producers offer specific, 
worthwhile advantages. They are simple in construc- 
tion, are self-contained, compact, require little head 
room or floor space, are easily installed. Unlike mechan- 


Steom inter Sreem iniet 











oy ns eee ical vacuum producers, contamination presents no 
os ae problems. They are operated easily, produce vacuum 
Aah jie 4. $5 quickly, are economic, can be used intermittently or 
ast bes continuously as desired. 
tee New Bulletin 5H-HS gives complete details on appli- 
ie tee . cation, construction, operation including suction pres- 











sures provided and data on steam consumption and 
make-up water required. Send for a copy. 


Schullé and Koerting 


COMPANY 
MANUFACTURING ENGINEERS SINCE 18676 





JET APPARATUS: Ask tor Condensed Bulletin }-| 
ROTAMETERS & FLOW INDICATORS Ask for Condensed Bulletin M-1. 
VALVES. Ask for Condensed Bulletin V_| 





HEAT TRANSFER APPARATUS: Ask for Condensed Bulletin HT-1 


GEAR PUMPS: Ask for Bulletin G-1 
2245 State Road, Cornweitis Heights, Bueke Ceunty, Pa. 


turn te Data Service card, circle No. 40 
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G-B Rotary Drum Pressure Filters 


for HIGH PRESSURE 


This new filter was originally developed for the 
lubricating oil industry where high pressure is 
necessary to keep the solvents used from flashing. 
The two units shown above were recently in- 
stalled in a foreign country for a propane de- 
waxing plant. 


This filter has now been adapted for other uses 
such as high energy boron fuels, refractory ma- 
terials and other high pressure, high temperature 
applications. It is available from 6 sq. ft. to 
400 sq. feet and in pressures to 150 psig. Stainless 
steel, monel or nickel construction may be used 
in addition to mild steel. A 6 sq. ft. pilot plant 
model in stainless steel is available for rent as 
shown in the inset above. 


 GOSLIN- BIRMINGHAM 


MANUFACTURING CO. INC. 
BIRMINGHAM. ALABAMA 





Y 


FILTERS e EVAPORATORS 
PROCESS EQUIPMENT 
CONTRACT MANUFACTURING 














including HEAVY CASTINGS 
™ o 





Fer more information, turn te Data Service card, circle No. 16 


Soda ash recovery 


from page 86 
If the new system well, the 
company to expand the re- 
covery plant's ca’ to process all 
recoverable spent and semi- 
chemical liquor from the entire mill. 
Successful operation of the new instal- 


lation, says the company, will result 
in a substantial increase in use of 





New recovery plant for conversion of 
spent sulfite liquor to soda and sulfur. 
Wisconsin Rapids Division of Consoli- 
dated Water Power & Paper. 


tageous only in the larger installations, 
since the inevitable washing losses of 
sodium base spent liquor cancel out 
the greater part of the chemical sav- 
ings made in the recovery system. The 
value of the steam produced, however, 
according to W-P, is sufficient to 
make the changeover economical in 
installations of 150 to 200 tons/day. 
In addition, there are said to be the 
difficult-to-evaluate benefits of the 


greater flexibility of soda base pulp- - 


ing which permits the use of a greater 
variety of woods, and the important 
contribution to the control of stream 
pollution. 





A $90,000 research contract in the 
solid propellant fuel field has been 
awarded Metal Hydrides, Inc. by the 
Bureau of Ordnance, ne of 
the Navy. The classi project 
brings MHI's current backlog of 
government research to over $211 
thousand. 


Polyester and alkyd resins will be 
produced at a plant just put on-stream 
at Reichhold Chemicals, Houston, 
Texas. The million dollar — 
have also been designed to e 

into production of other synthetic 


resin types. 
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the meter with 
NO flow 
restrictions 


Foxboro’s first Magnetic Flow Meter went “on stream” in 1954. 
Today, this new-type meter has gained industry-wide application 
for precise, continuous measurement of difficult process liquids. 
The Magnetic Flow Meter is installed as simply as a length of 
pipe. it connects by standard electric cable to remote Foxboro 
Dynalog* Electronic Recorder. No seals, purges, meter runs, or 
straightening vanes are required. Over-al! accuracy of the system 
is +1%. And the meter even measures reversing flows. 


Wit: easy-to-measure liquids, or with tough ones like those listed 
below, the performance-proved Foxboro Magnetic.Flow Meter pro- 
vides flow measurement with no line restrictions. For complete 
details, write today for Bulletin 20-14C. The Foxboro Company, 
938 Neponset Ave., Foxboro, Mass. 















now 
handling 


all 













Reg. U.S. Pat. Off. 










CHEMICALS 










ammonium nitrate solution rubber copolymer 
phosphate slurry liquid latex 

rayon viscose soda ash 

magnesium carbonate slurry sulphuric acid 
phosphoric acid slurry 70% sodium hydroxide 
detergent concentrate soap flow 

rosin size styrol 






starch solution 
























a a Fooo aluminate liquor 
beer uranium ore slurry all types of pulp stock 
grape juice thickener mud cooking liquors 
apple juice cement slurry spent liquors 
pineapple juice flue dust slurry bleaching chemicals 
tomato juice acid wastes lime mud sluries 
milk sizes 
starch slurry alum 
sugar syrup OIL INDUSTRIES dyes 

a a eotee auny drilling mud 
matasees phosphoric acid 
ethenol extract 

METALS AND MINING scrubber recycle water WATER & SEWAGE 
pickling acid urea solution activated sludge 
sand slurry nitrate solution fresh water 
ferrous chloride spent acid raw sewage 
limestone shale slurry sodium silicate & water digested sludge 
bauxite slurry sodium chloride brine primary sludge 
gilsonite siurry tar-sand slurry return activated sludge 







METER SIZES RANGE FROM 1/10 INCH TO OVER 6 FEET PIPE DIAMETER 


MAGNETIC 
FLOW 
REG. U.S. PAT. OFF. M iz T E R y 
Foxboro urges you to attend the 1.S.A. Show in Chicago, Sept. 21-25 


For more information, turn te Data Service card, circle No. 51 
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Get CF«I-Claymont Heads... 


in many metals, shapes and sizes 


To heavy equipment fabricators and users, the CFaI 
giant steelman stands for the many types of steel plate 
and plate products manufactured in our Claymont 
plant. Oneof these quality products is CFaI-Claymont 
Heads— produced from blast furnace to finished prod- 
uct in CFal’s own plants. Claymont Heads are 
available in all these metals, shapes and sizes: 


Steels—carbon, alloy, stainiess, stainiess-clad 


Other Metals—aluminum alloys, brass, bronze, copper, 
Hastelloy, Inconel, Monel, other metals supplied by 
customers 


Shapes—standard and ASME flanged and dished, conical, 
elliptical, hemispherical and special shapes as required 


Diameters—up to 19 feet (spun) or 10 feet (pressed) 


Gages—up to 6 inches 


If you fabricate or use tank cars, pressure vessels, 
processing equipment, or any other equipment that 
requires heads, order from Claymont. Many common 
head shapes and sizes, in carbon steel, are stocked 
for quick delivery at CFaI warehouses located 
coast-to-coast. 6971 


CF&I-CLAYMONT PRODUCTS: Carbon Stee! Plates + Alloy Stee! Plates +» CF&! Lectro-Ciad 
Nicke! Plated Stee! Plates « Ciay-Loy High Strength Low Alloy Steel Plates « Flanged and Dished 
Heads « Manhole Fittings and Covers « Fabricated Steal Pilate Products « Large Diameter AP! Pipe 


Claymont Steel Products 


THE COLORADO FUEL AND IRON CORPORATION zu 


In the West: THE COLORADO FUEL AND IRON CORPORATION—Ailbuquerque * Amarillo * Billings * Boise * Butte - Denver * El Paso * Farmington (N. M.) + Ft. Worth + Houston 
Kensas City * Lincoln + Los Angeles * Oakland * Odessa « Oklchome City * Phoenix + Portland (Ore) + Pueblo + Salt Lake City + Sen Francisco * Son Leandro * Seattle 
Spokene * Tulsa + Wichita + In the East: WICKWIRE SPENCER STEEL DIVISION-—Atianta + Boston + Buffalo + Chicago * Detroit * New Orleans 
CFal OFFICE IN CANADA: Montreal - CANADIAN REPRESENTATIVES AT: Calgary - Ed 





“Vv + Winnipeg 


For more information, turn te Data Service card, circle No. 101 
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P> industrial news 


Tenth annual 
industry ‘‘School’”’ 
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will automatically adjust controls for 
optimum operation of the unit. This 
action is a step ond 


ago by the chemical maermpe, Lng 
y 


ing the academic world into closer 
contact with modern industrial prac- 
tices. 





ucts Division. The t ces 
chlorinated saieden, i aserer 
paraffin, and other chlorinated chem- 
icals and resins. 

New international orgonization formed 
by Nalco Chemical, Nalco Inter- 
national, C. A. will handle commerical 
transactions in Venezuela and other 
South American countries. Nalco de 
Mexico, S. A. de C. V. will distri- 
bute company products in Mexico. 


es on the international scene 
also made by Pfaudler Permutit, which 
has created an international division. 
The unit will handle the administra- 
tion and coordination of company 
lants abroad, as well as export sales 
Len domestic plans. Pfaudler has 
manufacturing subsidiaries in Ger- 
many, Great Britain, Japan, Mexico, 
and Australia. 













Complete 
Pump, Turbine 
and Controls 


COFFIN 


TURBO 


PUMPS 


PACKAGED  ~ integral design of the IND Pump results 
in a compact, highly efficient unit which mounts impeller and 
turbine wheel on a short, rigid shaft. The unit is equipped with 
complete controls for constant or differential pressure regulation. 


APPLICATIONS — compact and highly efficient, the 


Coffin type IND Steam Turbo Pump is designed for General 
Boiler Feed or any other pumping service where medium volume 
and high pressure is required. 


SPECIFICATIONS - 


Capacities to 180 GPM — Height 32” 
Discharge Pressures to 350 PSIG — Width 25” 
Liquid Temperatures . to 300°F — Length 32” 





COFFIN TURBO PUMP CO. 


FOOD MACHINERY AND CHEMICAL CORPORATION 


ne 
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For special installations these ratings may be exceeded 


Coffin Turbo Pump Co. 
326 South Dean Street, Englewood, N. J. 


describing the Type “!IND"™ Pump. 


Name 


Gentlemen: Please send me illustrated booklet further 





Position 








Company 
Street 





City Zone State 





326 South Dean Street + Englewood, New Jersey 
Agents in ali Principal Cities + Cable Address: COFCO 


For more information, turn te Data Service card, circle No. 104 
August 1959 
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PLANT MODERNIZATION THROUGH PNEUMATIC CONVEYING 


FULLER pneumatic conveying system 
increases production without plant expansion 


To increase production, the Union 
Starch and Refining Company’s Granite 
City, Ill., plant first needed to expand 
their materials handling system. But a 
complete revamping of bagging and 
warehouse operations was impossible be- 
cause there was no space available for 
necessary new buildings. 

An Airveyor® System, engineered and 
built by Fuller, was the answer. Air- 
veyor’s extreme flexibility allowed it to 
be set up through walls, along sides of 
buildings, over streets, on roofs and up 
inclines. At Union Starch, the total 


distance covered is 800 feet, with a 
number of 45 degree and 90 degree 
bends in the line. 

The Fuller Airveyor system transports 
the starch in two phases, from the 
driers to the storage bins and from the 
bins to receiving hoppers over the bag- 
ging machines. Flow is controlled auto- 
matically through control panels loca- 
ted in the drier room and at the bagging 
machines. Other controls are also pro- 
vided at the panels for automatic opera- 
tion of components such as feeders, 


blowers, conveyors and filter-receivers. 
Besides being easily installed and auto- 
matically controlled, the Fuller system 
reduces both the amount and the ex- 
pense of handling. Additional savings 
are made possible by Airveyor’s self- 
cleaning facility, which greatly reduces 
maintenance costs. 

Why not work with Fuller to design an 
automated pneumatic materials handl- 
ing system that will help you cut costs 
and increase production? Write today 


for complete details. A-200 
1385 


For details on the Fuller Product line, see Chemical Engineering Catalog. 


FULLER COMPANY 


174 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Birmingham « Chicago « Kansas City » Los Angeles New York » San Francisce « Seattle 


For more information, twrn te Data Service card, circle No. 14 
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AT DAVISON 


CHEMICAL LTD. 


Aldrich pumps tame highly abrasive, corrosive 
slurry in high pressure spray drying operation 


When Davison Chemical Ltd. built 
its new plantin Valleyfield, Quebec, 
for the production of petroleum 
catalysts, a major problem was to 
find a pump that (1) had the abra- 
sion and corrosion resistance to 
stand up in a continuous high 
pressure process without down- 
time or excessive maintenance and 
(2) could maintain the steady 
pumping pressures necessary to 
control particle size, density and 
porosity of the spray dried product. 


What was done: Davison Chem- 
ical engineers called on Aldrich 
for help and the result was the 
special valve design shown. After 
two years of continuous operation, 
the Aldrich pumps continue to 
deliver constant pressure without 
major overhaul. The General 
Manager of the plant reports: 
“We are quite pleased with the 
performance of these pumps.” 


How Aldrich can help you: 
Solving special pumping prob- 


the toughest pumping problems go to 





Special nylon boll valve 
construction ond stainless 
steel fluid-end eliminates 
maintenance problems in 
handling silica gel at 
1800 psi. 


lems for the chemical industry is 
the most important work we do. 
We would welcome the oppor- 
tunity to discuss your specific 
problems ... no matter what the 
liquid or slurry, or how high the 
pressures. Standard Aldrich Pumps 
range from 25 to 2500 hp. Pres- 
sures to 30,000 psi. See our insert 
in Chemical Engineering Catalog 
for condensed data. Aldrich Pump 
Company, 20 Gordon Street, 


Allentown, Pennsylvania. 


For more information, turn te Data Service card, circle No. 113 
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CIRCLE CORRESPONDING NUMBERS ON DATA SERVICE CARD 


Equipment from page 96 


Nozzles, spray (p. 
spray nozzle catalog from Binks Mfg. 
Circle 25. 


Piping, non-corrosive (p. 108). Com- 
plete data from Fibercast, including 
Bulletin 20. Circle 115. 


flexible (p. 12). Bulletin 


. Valves 1% to 2 in. 
nm CE-56 from Ace Hard Rubber. 
1-2. 


Preheaters, air (p. 99). The Ljungstrom 
air preheater claimed to boost still 
capacity by up to 25%. Details from 
Air Preheater Corp. Circle 119. 


Processor (p. 10). info from Kontro on 
the ‘‘Ajust-O-Film,"’ centrifugally-wiped, 
thin-film, short-time, continuous proc- 
essor. Production units, pilot plant or 
rental facilities. Circle 89. 


Pulverizers (p. 103). Bulletin 78 from 
Combustion Engineering, Raymond 
Div., on 18 and 35 in. Raymond vertical 
mills. Circle 11. 


Pumps (p. 97). Standard models from 
25 to 2,500 hp, for pressures to 30,000 
Ib./sq. in. Data from Aldrich Pump. 
Circle 113. 


Pumps (p. 122). Nagle Pumps offers 
“Pump " covering line of 
pumps built specially for abrasive ap- 
plications. Circle 99. 


Pumps, canned (p. 111). For system 
pressures to 5,000 Ib./sq. in., tempera- 
tures to 1,000°F, capacities to 600 
gal./min. Data Sheet from Chempump. 
Circle 64. 


Pumps, centripetal (p. 133). New de- 
sign allows handling of liquid, air, or 
liquid and air together. Details in Bul- 
letin 725.6 from Goulds Pumps. Circle 
15-1. 


Pumps, controlled-volume (p. 13). 
Bulletin 440 from Lapp Insulator gives 
applications, flow charts, specifications, 
special leakage chart. Circle 17. 


Pumps, for synthetic latex (p. 133). De- 
tails from Goulds Pumps. Bulletin 
725.4. Circle 15-2. 


Pumps, gear (p. 12). All wetted parts 
in acid and wear-resistant hard rubber. 
Bulletin CE-55 from Ace Hard Rubber. 
Circle 71-3. 


Pumps, peristaltic action (p. 143). 


Complete info on sizes and capacities 
from Sigmamotor. Circle 21. 
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122). Complete - 


Pumps, process (p. 127). Bulletin EM- 
79 from Peerless Pump Div., Food Ma- 
chinery and Chemical on ‘Mechanical 
Considerations in Pump Design.” 
Circle 35. 


Pumps, rotary gear (p. 136). Bulletin 


gases. 
and 185 gal./hr. 


Pumps, turbine (p. 91). Booklet from 
Coffin Turbo Pump describes new pack- 
aged design. Circle 104. 

Refrigeration Unit (p. 113). The Chill- 
Vactor, made by Croll-Reynolds, is 
available in capacities from a few to 
4,500 tons. Technical data. Circle 73. 


NEW EXPANSION JOINT 
(Circle 604 on Data Post Card) 


Features of a newly-designed expansion joint 
include complete and uniform jubrication of the 
plastic packing material by a lubricant disper- 
sion ring. The plastic packing can be replaced 
without taking the joint out of service. Only one 
lubrication fitting is needed. 

An internal guide acts as inward and outward 
limit stop, to present the slip from being pulled 
out of the body. When the guide is in contact 
with the lubricant dispersion ring, the full pres- 
sure thrust is transferred back to the body. 
For complete details from Adsco Div., Yuba Con- 
solidated Industries, Circle 604 on Data Post 
Card. 


Refrigeration Unit (p. 145). Bulletin 
K-8 from Fisher Governor describes 
application of the Hilsch Vortex Tube 
to small-scale heating or cooling re- 
quirements. Circle 105. 


Rotameters (p. 28). “‘Safecuard”’ rota- 
meters, made by Schutte and Koerting, 
now available with polyvinyl chloride 
end fittings. Bulletin 18RG. Circle 84. 


Screeners (p. 5). For single or multiple 
separations down to 325 mesh, labor- 
atory or production-size models. Bulle- 


tin 503 from B. F. Gump describes the 
“Bar-Nun” sifter. Circle 


Separators, entrainment (p. 4). im- 
of 


Valves, (p. 12). All-plastic, rubber-lined, 
or all-hard subber. % in. pet cocks to 
24 in. gate valves. Technical data from 
Ace Hard Rubber. Circle 71-4. 


Valves, cast stainless (p. 21). Com- 
plete technical info from Cooper Alloy. 
Circle 7. 

Valves, high-pressure (p. 34). New 
“Flo-Ball” design claimed to have more 
than twice the flow efficiency of needle 
valves for pressures to 3,000 Ib./sq. 
in. Catalog from Hydromatics. Circle 2. 


Valves, plastic-coated (p. 123). An eco- 
nomical answer to problem of alkalies, 
mild acids, sea water, other neutral 
salts. Data from DeZurik. Circle 62. 


Valves, relief (p. 105). In any castable 
metal. Data from Vapor Recovery Sys- 
tems. Circle 94. 

Water Treating Equipment (p. 134). 
Complete plants for demineralization, 
deaikalizing, clarification, silica re- 
moval, water softening, iron and man- 
ganese removal. Catalog from Hunger- 
ford & Terry. Circle 69. 

Water Treating Equipment. (p. 146). 
New 4-page Bulletin 615 from Elgin 
Softener describes variety of water 
treating methods. Circle 1. 


Weigher, continuous (p. 14). Bulletin 
958 from Stephens-Adamson describes 
continuous weighing unit said to elimi- 
nate all discharge terminal errors. Cir- 
cle 19. 

Wire Cloth, anti-corrosive (p. 30). Wire 
cloth or fabricated parts in all widths, 
all meshes, all malleable metals. Info 
from Newark Wire Cloth. Circle 34. 
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You can boost the capacity of your 
stills by as much as 25% with a 
Ljungstrom Air Preheater, be- 
cause an Air Preheater can re- 
cover as much as 1000°F from the 
still exhaust and put this recov- 
ered heat back into the combustion 
air. As a result your fuel burns 
more completely, at higher tem- 
peratures —and you get more 
product from every hour of still 
operation. 

Equipment availability im- 
proves with an Air Preheater, too. 
There’s less slag, fewer deposits 


For more information, turn to Data Service card, cricle No 


CORPORATION 


60 East 42nd Street, New York 17,N. Y. 





T 


WHEN AIR PREHEATERS’ BOOST 


when fuel burns in preheated air. 
Oil tubes stay clean, stills stay on- 
stream months longer, with less 
downtime for routine mainte- 
nance, 

Air Preheater saves money 
other ways, too. If you're refining 
corrosive crudes or operating stills 
at very high temperatures, con- 


THE AIR PREHEATER 


STILL 





NJ i a= KR Y 
ITY 


sider replacing all or a part of 
your convection surfaces with an 
Air Preheater. That way you min- 
imize your need for expensive 
heat- and corrosion-resistant 
alloys, and get up to 25% savings 
on fuel bills. 

One company’s fuel savings with 
a Ljungstrom Air Preheater are 
factually described in a published 
magazine article by O. F. Camp- 
bell. Write today for your free 
copy to The Air Preheater Cor- 
poration, at the address below. 
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CEP’s DATA SERVICE—Subject guide to free technical literature 
CIRCLE CORRESPONDING NUMBERS ON DATA SERVICE CARD 


EQUIPMENT 


301 Absorbers, impervious graphite 
Catalog AB-505 from Falls industries 
gives details of falling film, packed 
tower, jacketed tower, and internally- 
cooled tower types. 

302 Analyzer, particle size distribution. 
Bulletin 101 from Sharples describes 
the ‘“Micromerograph’’, designed for 
rapid particle size determinations of 
powdered materials. 

304 Cells, chiorine-caustic. Revised 
Bulletin 20-A from Hooker Chemical 
gives operating performance data, 
plant flow sheet, data on cell operation 
and renewal. 


305 Chlorination Cell. New 12-page 
Brochure from Diamond Alkali gives 
details of new sensing element, de- 
signed for pulp chlorination applica- 
tions. 


306 Compressors. Complete technical 
details of new line of high-speed, multi- 
stage centrifugal compressors from 
York Corp. 

307 Compressors. Bulletin APP-459 
from Gast Mfg. gives application ideas 
for use of-air motors, air compressors, 
vacuum pumps. 


308 Compressors, heavy-duty. Specifi- 
cations and dimensions of six basic 
models from 350 to 1, 250 hp and 2, 
148 to 7, 392 cu. ft./min. Bulletin 
from Joy Mfg. 

309 Compressors, multi-stage, high- 
pressure. Catalog 44 from Norwalk Co. 
gives details of all types, conversion 
tables, ordering info. 


310 Compressors, turbo-charged. Bul- 
letin 90 from Cooper-Bessemer gives 
specifications, construction details. 


311 Computers, analog. New Catalog 
from George A. Phiibrick Researches 
covers operational amplifiers, mani- 
folds, linear and non-linear operators, 
regulated power supplies. 


312 Computer, digital. New 6-page 
Bulletin from Bendix Computer de- 
scribes the G-15 general purpose 
digital computer. Includes information 
on programming systems, punched 
cards, magnetic tape, paper tape, other 
auxiliary equipment. 


314 Computer, process control. Bro- 
chure from Burroughs, Electro Data 
Div., describes applications of the 
Burroughs 205 digital computer in the 
petrochemical industry. 


315 Controls. Catalog 306 from Amot 
Controls covers thermostats, controls, 
switches, valves, safety controls. 


continued on page 102 
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MATERIALS 


370 Acetophenone. Physical properties, 
specifications, solubility data, vapor 
pressure, specific gravity, in new Bul- 
letin from Union Carbide Chemicals. 


371 Aluminas. Properties, characteris- 
tics, uses of various aluminas in new 
16-page Booklet from Kaiser Aluminum 
& Chemical. 


372 Caustic Potash. New 60-page Tech- 
nical Booklet from Solvay Process Div., 
Allied Chemical, presents properties of 
caustic potash, gives handling data. 
373 Cellulose Acetate. Brochure from 
Eastman Chemical Products describes 
use of cellulose acetate for protective 
coating formulations. 


374 Chemicals, industrial. Products 
List from Foote Mineral gives specifica- 
tions of complete line of chemicals, 
metals, ferro-alloys, mineral products. 


375 Coatings, protective. Three Case 
History Folders from Metalweid de- 
scribe tank car lining systems, metal- 
lizing of process vessels, rubber-lined 
continuous pickling system. 


376 Ethylene Carbonate. New 16-page 
Bulletin from Dow Chemical gives reac- 
tion and application info, toxicity data, 
annotated bibliography. 


377 Fatty Acids. New Catalog from A. 
Gross & Co. gives specifications of 
stearic and oleic acids, tallow fatty 
acids and glycerides, vegetable fatty 
acids and glycerine. 


378 Fatty Alcohols. New Data Sheet 
from M. Michel & Co. lists 19 fatty 
alcohols available in big tonnage quan- 
tities. 


379 Gases, industrial. Bulletin from Air 
Reduction discusses properties, appli- 
cations of oxygen, nitrogen, argon, 
helium, acetylene, hydrogen, carbon 
dioxide, rare gases. Conversion tables. 


380 Heat Transfer Cement. Bulletin 
300 from Thermon Mfg. describes prop- 
erties, applications of inorganic heat 
transfer cement with highly efficient 
heat transfer characteristics. 


381 Isobuty! Alcohol. Bulletin B-104 
from Eastman Chemical Products dis- 
cusses uses of isobutyl alcohol as sol- 
vent and chemical intermediate. 


382 Iso-decanoic Acid. Technical infor- 
mation from Union Carbide Chemicals. 


383 Magnesium Hydride. Properties, 
reactions, uses, handling precautions. 
New 16-page Bulletin from Dow Chemi- 
cal. 


continued cn page 104 


SERVICES 


394 Consulting Services. Brochure from 
Raphael Katzen Associates describes 
facilities for economic studies, new 
plant design, staff training, assistance 
in management problems. 


395 Conversion Factor Chart. Refer- 
ence Table in form of wall chart offered 


by Precision Equipment Co. 


396 Fabrication, process equipment. 
Bulletin from Boardman Co. describes 
facilities for fabrication of all types of 
chemical processing equipment. 


397 Fabrication, process equipment. 
Data from industrial Filter & Pump on 
pressure filters, ion exchangers, demin- 
eralizers, centrifugal pumps, heat ex- 
changers, waste treatment systems. 
Bulletin GEN-58. 


398 Fabrication, process equipment. 
New 68-page Catalog 596 from Syntron 
gives technical data and specifications 
on complete line of chemical process- 
ing equipment made by the company. 


399 Fabrication, process equipment. 
New Bulletin 59 from Bauer Bros. de- 
scribes hammer mills, double and 
single disc attrition mills, single and 
double roll crushers, magnetic separa- 
tors. 


DEVELOPMENT OF THE MONTH 





ULTRASONIC HOMOGENIZER 
(Circle 603 on Data Post Card) 


A new unit using 9,000 gph ultrasonic heads 
(mechanical transducers) is said to have extended 
the upper range of output for sonic homoge- 
nzers. Basic principle is the development and 
use of the kinetic energy in the liquids. The 
liquids to be emulsified impinge in the form ot 
a fiat, high-pressure jet stream on the edge ot 
a blade which vibrates at its natural frequency 
abou! 22,000 cps. Cavitation takes place continu- 
ously in the stream rushin3 past the blade, caus- 
ing violent pressure changes in the resonant bell. 
These pressure changes are put to work in the 
liquids with virtually no loss. For complete tech- 
nical data from Sonic Engineering, Circle 603 
on Data Post Card 
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NEW 6-54 
GIRDLER CATALYST 
FOR IMPROVED 
SELECTIVE HYDROGENATION 
OF AGETYLENES .............. 


Catalyst...a development of our 
Research and Technical Service. G-54 
is a promoted cobalt molybdate catalyst 
on an improved carrier for selective 
hydrogenation of acetylenes in raw 
olefin streams. Thoroughly tested and 
proven, G-54 offers these important 
benefits, compared to previously avail- 
able catalysts, for this application: 





© Higher activity. Permits greater 
space velocities... greater output 
and reduced operating costs with 
existing facilities. Reduces capital 
investment for new plants. 


© Greater flexibility. Is selective 
and active over wider range of oper- 
ating conditions such as feed gas 
composition, including variations in 
sulfur level. 


© improved selectivity. Less hydro- 
genation of olefins than with pre- 
viously available catalysts. 

¢ No steam addition required. 
Proven performance with increased 
cycle length, without addition of 
steam. 

® Longer cycles. Minimizes polymer 
formation, extending periods between 
regenerations to 15 to 40 weeks. 

@ Prolonged life. Improved carrier 


and less frequent regenerations in- 
crease catalyst life. 





For further information contact... 


GIRDLER CATALYSTS 


CHEMICAL. PRODUCTS DIVISION ee CHEMETRON CORPORATION 
LOUISVILLE 1, KENTUCKY © Phone: SPring 86-4421 


= 
For more information, turn te Data Service card, circle No. 43 
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CIRCLE CORRESPONDING NUMBERS ON DATA SERVICE CARD 


Equipment from page 100 
516 Crushers. Bulletin 64-C toom. Pul- 


317 Distillation Equipment, high-vac- 
uum. Bulletin 3-1 from Rochester Div., 
Consolidated Electrodynamics, gives 
theory, equipment specifications. 

318 Dry Processing Equipment. Bulle- 
tin from Sturtevant Mill describes air 
separators, pulverizers, blenders, mix- 
ers, crushing and milling machines, 
grinding milis, granulators. 

319 Dust Collector, centrifugal. Bulle- 
tin from American Air Filter gives 
specifications and characteristics of 
collectors ranging from 9,000 to 72,000 
cu. ft./min. capacity. 


320 ductors, fiuid-mixing. Mixing 
eductors equipped with regulating spin- 
dies perform intimate mixing, blending, 
emulsification of two fluids. Bulletin 
2M-S from Schutte and Koerting. 


321 Ejectors, jet. Bulletin from inger- 
soll-Rand describes Series M ejectors, 
designed to operate with steam or 
motive gas at 75 to 200 Ib./sq. in 
gauge. 

322 Equipment, corrosion-resistant. 
New 28-page Bulletin from Haveg In- 
dustries gives details of many types 
of chemical processing equipment in 
reinforced plastics. Tables of physical 
properties, chemial resistance. 


323 Equipment, PVC. New Bulletin 
from J. E. Lonergan covers use of PVC 
in valve trim and diaphragm protectors. 


324 Feeder, chemical, low-capacity. 
Pumping rate adjustable from 1.9 to 
22.8 gal./min. Bulletin 1913. 20A-L 
from B-I-F Industries. 


325 Filters, disc-type. Bulletin from 
Dorr-Oliver gives design data, operating 
characteristics of disc-type filters in 
chemical processing. 


326 Flowmeters. Catalog from Eclipse 
Fuel Engineering gives technical de- 
tails of complete line of flowmeters, 
flowswitches, manometers, for gases 
only, liquids only, combined liquids 
and gases. 


327 Flowmeters. New 8-page Bulletin 
from Matheson gives complete techni- 
cal details of new line of flowmeters for 
wide variety of flow ranges. 


328 Flowmeters, electronic. Bulletin 
604 from Burgess-Manning describes 
features, principles of operation, speci- 
fications, mounting dimensions. 


329 Flowmeter, turbine-type. Capacities 
from 0.1 to 100,000 gal./min. Bulletin 
from Bowser gives technical details of 
the “Pottermeter.” 
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flow chart, tables of capacities, utilities, 
generator dimensions. 


332 Heat Transfer Equipment. New 
condensed Bulletin 593 from Brown 
Fintube describes heat exchangers, 
fired indirect heaters, tank heaters, 
custom-built processing equipment. 


333 Heat Treating Furnaces, atmos- 
phere. New 8-page Booklet from Ferro- 
therm on “Heat Treatments in Atmos- 
phere Furnaces” covers annealing, 
brazing, hardening, gives technical info 
on protective atmosphere. 


334 Laboratory Glassware. New Catalog 
60 from Ace Glass lists complete line 
of laboratory glassware and accesso- 
ries. 

335 Low Temperature Equipment. New 
44-page Book from Hofman Labora- 
tories covers developments in low-tem- 
perature chemistry, solid state physics, 
etc. 


336 Mixer, continuous, pilot-plant. In- 
line unit said to eliminate intermediate 
storage tanks and mixing vessels. Data 
from Nettco on the “Flowmix.” 


337 Nozzles, spray. Data Sheet 8255 
from Spraying Systems describes new 
line of hard rubber atomizing nozzles 
for corrosive applications. 


338 Periscopes, industrial. Bulletin 
from Lenox Instrument gives specifica- 
tions, sizes, describes applications in- 
cluding chemical processing. 


339 Piping, flexible rubber. New type 
““Gen-Lok” flanged flexible rubber-pipe 
available in all standard diameters and 
any standard length. For pressures to 
250 Ib./sq. in. Bulletin 580 from Gen- 
eral Rubber Corp. 


340 Pumps, centrifugal. Stainless 316 
construction throughout, capacity 50 
gal./min., pressure to 20 Ib./sq. in. 
portable. Details from Stainless Steel 
Pump Co. 


341 Pumps, ceramic-lined. New model 
RXA, made by Kansas City Hay Press, 
is specially adapted to handle corro- 
sive, abrasive materials. Technical data. 


342 Pumps, high-pressure. Autoclave 
Engineers offers new 12-page Bulletin 
with complete technical data on hand, 
motor, and air-operated high-pressure 
pumps for pressures up to 60,000 Ib./ 


sq. in. 


DEVELOPMENT OF THE MONTH 
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for the petroleum and petrochemical 
industries. 

344 Pumps, steam turbine. Folder from 
Coffin Turbo Pump describes packaged 
unit specially designed for medium vol- 
ume and high pressure. 


345 Pumps, turbine, short-coupled. 
Allis-Chaimers offers new line of cen- 
trifugal, short-coupled, turbine units. 
Forty sizes from 20 to 8,000 gal./min., 
heads to 400 ft. Technical data. 


346 Pumps, turbine, vertical. Newly- 
redesigned “Ultra High Flow” turbine 
pump claimed to offer broader cover- 
age, higher efficiencies. Technical Bul- 
letin from Worthington. 


347 Readout System, multiple pres- 
sure. New 12-page Catalog 30B1000 
from Fischer & Porter describes new 
system which measures and records 
hundreds of different pressures simul- 
taneously with single high-accuracy 
transducer. 


348 Recorder, bar-chart. Records down 
time on 22 machines simultaneously 
on single chart. Data from Gorrell & 
Gorell. 


349 Recorder, vapor pressure, continu- 
ous. Bulletin from Hallikainen Instru- 
ments gives specifications, operating 
and installation data, flow diagram. 


350 Separators, entrainment. Bulletin 
25 from Otto H. York describes proc- 
ess application of ‘“‘Yorkmesh Demis- 
ters.” continued on page 104 
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Quick accessibility is a main feature of design in this modern 
Raymond pulverizing unit. By loosening a couple of star nuts, 
the door can be swung open to expose the complete interior with 
all working parts in a few seconds. This permits easy inspection 
and cleaning, or making changes from one grade to another with 
a minimum of downtime for set-ups. 


The Vertical Mill does an efficient job of pulverizing non-abra- 
sive products to extremely high fineness ranging from minus 325 
mesh into the sub-sieve sizes. On some softer materials, the 
finished products may be reduced to 95% to 98% finer than 5 
to 10 microns in this mill. It is equally effective in grinding 
tough or fibrous materials where close fineness control is required. 


Exterior view of 35” Raymond Vertical Mill shown at left. Write for 
Bulletin No. 78 which describes the 18” and 35” Vertical Mills. 


COMBUSFVION E EERING, INC. 


1126 WEST BLACKHAWK, ST. egr7eor Cw t35stCr? SALES OFFICES IN 


CHICAGO 22, ILLINOIS PRINCIPAL CITIES 
Combustion Engineering-Superheater Ltd., Montreal, Canada 


For more information, turn to Data Service card, circle No. 11 
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Equipment from page 102 


351 Size Reduction Machinery. Memo- 
index from Gruendier Crusher & Pul- 
verizer enables determination of proper 
machinery for efficient reduction of 
more than 200 different materials. 


352 Speed Reducers. Bulletin 5908 
from Western Gear gives selection data, 
specifications, ratings, dimensions. 

353 Synthetic Rubber Components. 
Data from Pacific Moulded Products on 
equipment components in natural, syn- 
thetic, silicone rubber compounds. 


354 Thermocouple Wire. Specifications 
and properties of platinum, platinum- 
10% rhodium, and platinum-13% 
rhodium thermocouple wire in Bulletin 
TC-2 from J. Bishop & Co. 


355 Tube Protectors, plastic. Bulletin 
P-335 from Crane Packing gives details 
of new plastic condenser and heat ex- 
changer tube protectors. 

356 Tubing, metal, inflatable. Techni- 
cal data from Calumet & Hecla on new 
light-wall metal tubing that can be 
shipped in ribbon form and inflated at 
point of use. 


357 Tubing, pressure, carbon steel. 
Bulletin TDC-142B from Babcock & 
Wilcox gives data on mechanical and 
physical properties of seamless and 
welded carbon steel pressure tubing. 


358 Tubing, titanium alloy. Newly-de- 
veloped alloy. fabricates as readily as 
unalloyed titapium yet approaches 
stainless steel in tensile strength. Info 
from Superior Tube. 


359 Valves. New 190-page Bulletin 
A-155 from Associated Valve gives com- 
plete data on line of valves for chemi- 
cal and nuclear applications. 


360 Valves, control. Catalog 789-59 
from Whalen gives details of control 
vaives for working pressures to 15,000 
Ib./sq. in. 


361 Valves, diaphragm, sliding-gate. 
Bulletin J-170 from OPW-Jordan gives 
dimensional drawings, flow capacities, 
rating charts, sample specifications. 


362 Valves, gate, pressure-sealing. New 
line available in sizes from 2 to 30 in., 
in ASA 150 and 300 Ib. classes. Data 
from ACF Industries, W-K-M Div. 


363 Valves, jacketed. Ali sizes and 
types of Parks-Cramer semi-steel and 
steel jacketed pipe, valves, and fittings, 
now available lined with Kel-F halo- 
fluorocarbon resin. Technical info. 


364 Valves, plug, coated. Bulletin 
V-614 from Rockwell Mfg. describes 
plug valves specially coated with K51 
(Penton), Kanigen, and Teflon. Tables 
of recommended specifications, typical 
applications. 
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365 Valves, temperature-control. Slid- 
ing-gate, self-operated temperature con- 
trol valve is rated for temperatures 
from 35 to 450°F, pressures to 250 
ib./sq. in. Data Sheet SRB 18-59 and 
Bulletin J-10 from OPW-Jordan. 


366 Venturi Tubes, fabricated. Bulletin 
402-A from Burgess-Manning gives 
technical details, includes compiete 
capacity table. 


367 Venturi Tubes, insert-type. Bulletin 
401-A from Burgess-Manning shows 
construction details, dimensions, has 
complete capacity table. 


368 Vessels, pressure. Brochure from 
Solar Chicago, Div. of U. S. Industries, 
gives specifications of many types of 
vessels, describes fabricating tech- 
niques and facilities. 


369 Vibrators, electric. For free feeding 
of bulk materials through bins, hop- 
pers and chutes. Bulletin from Syn- 
tron. 


Materials from page 100 


384 Metholene Esters. New Technical 
Bulletin on “‘Metholene Esters for Alky- 
loamides"’ from Emery industries. 


385 Organic Chemicals. New 200-page 
Catalog from Matheson lists over 4,500 
items, including organic chemicals, 
laboratory reagents, solvents, biological 
stains. 


386 Packings, Teflon. Bulletin from 
Flexrock gives specifications, properties 
of several types of Teflon packing. 


387 Porous Nickel, sintered. Data from 
Corning Glass on new pressed and sin- 
tered porous nickel, capable of opera- 
ting at temperatures to 575°F. 


388 Pyroceram. Progress Report from 
Corning Glass gives electrical, mechani- 
cal, thermal, chemical properties of 
new glass-ceramic, features compara- 
tive property chart. 


389 Sealers. Reference Chart from 
Benjamin Foster Co. tabulates selec- 
tion data on flashing compounds and 
joint sealers. 


390 Molecular Sieves, chemical-ioaded. 
Linde (Union Carbide) offers 7 Techni- 
cal Bulletins on properties and current 
uses of chemical-loaded molecular 
sieves. 


391 Silicone Rubber, solvent-resistant. 
Technical data from Dow Corning on 
what is said to be first fuel and solvent 
resistant silicone rubber masterbatch, 
Silastic LS-422 Base. 


DEVELOPMENT OF THE MONTH 





PLANETARY MIXER-DISPERSER 
(Circle 602 on Data Post Card) 


A new heavy-duty vertical planetary mixer, made 
by Bramley Machinery, features safety provisions 
for production of solid propellants and other 
hazardous materials. The unit, which has a ca- 
pacity of 250 gallons, is 14 feet high and is 
powered with a 4-speed, 20 hp, explosion-proof 
motor. 

The mixing chamber is jacketed around the 
periphery, including the bottom, for either cool- 
ing or heating. Allowable internal working pres- 
sure is 50 tb./sq. in. A separate hydraulic sys- 
tem raises the mixing chamber and holds it to 
the head, permitting the mixing operation to be 
conducted under high vacuum. 

All gears, bearings, other moving parts are 
isolated from the batch being mixed to avoid 
contamination of the material. For more tech- 
nical data, Circle 602 on Data Post Card. 


392 Sulfur Trioxide, stabilized. Du Pont 
offers Bulletin on liquid sulfur trioxide 
featuring newly-developed stabilizer. 


393 Waxs, sugar cane. Special Labora- 
tory Report from Western Petrochemi- 
cal on “Cane Wax Aids’’ gives data on 
use of sugar cane waxes as rubber 
processing aids. 





A.1.Ch.E. Membership 


Brochure—‘‘Know Your insti- 
tute’’—tells objective aim and 
benefits to chemical engineers 
who join this nation-wide organ- 
ization, includes membership 
blank. Circle number 600 on 
Data Post Card. 
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PROFIT 
from the savings aygorded by 


interchangeability 
eA VRE EE gr 
“a ae 


BASIC CASTINGS 


‘, The arrangement of two or “VHP, 
more basic castings with the “e 
proper internal parts allows a 
: selection of FOURTEEN DIF- 
FERENT STYLES of PRESSURE, 
VACUUM, and COMBINATION 
PRESSURE AND VACUUM relief 
valves. Castings may be rotated in re- 
lation to each other when assembled 
to accommodate any ANGULARITY 
rx of valve piping. 










































































maid The Vapor Recovery Systems Company 
Compton, Calif. 


Fer more information, turn te Date Service card, circle No. 94 
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Background: Compressing isobutane in rm ‘frigeration-system of alkylation plant of 
Petro-Tex Chemical Corp. Foreground: Cutaway of high-pressure seal of Cooper- 
Bessemer Type RD Centrifugal Compressor. 


Matched te your needs . . . 
A wide range of types and 
sizes of Cooper-Bessemer 
Centrifugal Compressors 
are available to assure 
optimum performance on 
your processing or air 
supply application. 


Undivided responsibility ...We can 
engineer the entire compressor installation, 
including drive and controls 
Cooper-Bessemer En-Tronic® Controls 
provide any degree of automation 














John Fullemann, Chief Turboproduct Design Engineer, 
and Kenneth Stevenson, Turbeproduct Designer, 


The Cooper- Bessemer Corporation, discuss... 


How reliable Cooper-Bessemer 
Centrifugal Compressors 
aid ‘round-the-clock processing 


For example, here’s the picture at Petro-Tex Chemical Corp., 
Houston: The entire sulfuric acid alkylation plant banks on the 
dependable performance of the Cooper-Bessemer Type RD Centri- 
fugal Compressor which handles isobutane for refrigeration. This 
unit operates on a continuous, 24-hour basis, handling 11,125 cfm 
and boosting pressure from 16.2 to 98 psia. Its constant availability 
is a must. 

Of course, many things go into Cooper-Bessemer centrifugals to 
assure this kind of reliability. For example, take the two-sleeve oil 
film type seals shown in the illustration. This Cooper-Bessemer design 
is capable of sealing against pressures of more than 1000 psi, for 
utmost dependability in processing service. 

Bear in mind, too, that the performance of Cooper-Bessemer equip- 
ment is backed by an unsurpassed service organization to help pro- 
tect your plant investment and assure optimum operating economy 
For further information, call our nearest office. 


BRANCH OFFICES: Grove City + New York « Washington « Gloucester - Chicago 
Minneapolis + St. Louis - Kansas City -« Tulsa - New Orleans « Shreveport - Houston 
Greggton + Dallas - Odessa - Pampa « Casper « Seattle - San Francisco - Los Angeles 
SUBSIDIARIES: Cooper-Bessemer of Canada, Lid....Edmonton + Calgary 
Toronto + Halifax 

C-B Southern, Inc. . . . Houston 

Cooper-Bessemer International Corporation ... New York + Caracas + Mexico City 
Cooper-Bessemer, S.A. ... Chur, Switzerland « The Hague, Netherlands 


Gope¥ Besser 


GENERAL OFFICES: MOUNT VERNON, ONIO 
ENGINES: GAS - OLESEL - OAS-OrESeL 


COMPRESSORS, RECIPROCATING AND CENTRIFUGAL 
EnGint OF MOTOR BRIvEN 


For more information, turn te Date Service card, circle No. 83 








B> industrial news 


The manufacturers of 


A $6 million carbon black plant, with 
Tyrex, the revolutionary action facilities for over 60 mil- 

pounds annually, will be built 
new tire cord, had a near Milan, Italy, by Columbian Car- 
bon. The new firm, which will manu- 


Problem: real problem: A pipe to facture three grades of carbon (two 
tread blacks and one carcass black is 

transport highly corrosive said to be the initial carbon 

black facility g modern 


liquids at extremely high American ange: to be built in 
Europe. Part of an over-all 


temperatures. -: odie wn de paritac ana, 
the company will function under the 
Saaiit of Colonie Carbon Europa. 


Gum rosin production goes ahead in 
After extensive exploring Mexico with the formation of a com- 
eo 3 pany by one of Mexico's largest naval 

investigating, checking stores producers, Resinera Uruapan 
S. A., and Heyden N . The 
and testing, they found new company, Resinera del Tigre S. 
ale de R. L. de C. V., will build a plant 
in the Guadalajara industrial area. 
Heyden Newport, through its Inter- 
A n S Ww e r e e national ye “_™ 

rosin for and t 
. ibercast oe firm by the end of 1959. Plans 
are to follow with a line of derivative 


NON-CORROSIVE chemicals stemming from rosin and 


PIPE and FITTINGS sore 





The proven fact that Fibercast will not corrode is in itself justification 
for its use by the makers of Tyrex. But there are other important time- 
and money-saving benefits. For example: 


Takes high temperatures — up to 300° F . . . High operating pressures 





will be more practical and economical. beds is shown to three officers of Penn 

, : State’s A.I.Ch.E. ch Sun Oil's 
Send the coupon for full information and complete data. a oon (i. = Matteson, 
George Fish, chapter president; Rich- 
ard Klinger, vice president; and Ross 
Kremer, secretary. They were part of 


| 

— to 1000 p.s.i. . . . Light and easy to handle — being less than % 

the weight of steel, requires a minimum in manpower and equipment 

| for installation . . . Pre-fabricating Service —in many systems, pre- , 

| fabrication of assemblies at the factory by Fibercast specialists, Plastic model of a reactor used to 
| working from your prints, with installation by your plant personnel, study flow of gases through packed 
| 





FIBERCAST COMPANY a tour group of 44 students who 

A DIVISION OF THE YOUNGSTOWN SHEET AND TUBE COMPANY rvenny Ene aging al oa Bary 4 
Phone Circle 5-1301 * BOX 727 * TWX Sand Springs 480 Pa., refinery 
SAND SPRINGS (TULSA), OKLAHOMA ; 

A British company just established to 





produce nuclear-grade beryllium metal 
and beryllium-copper master alloy, 








FIBERCAST COMPANY, Box 727, Sand Springs, Okla., Dept. 789 1 sell’ th id to oe 
[) Send your new Data and Information Bulletin No. 20. = = w ond oad I » ; o 
[) Full information on your Pre-fabricating Service. cators in Engian = parte ¥- 

to be the first operation of its kind in 
emia. Title the United Kingdom, the new com- 
pany, Consolidated Beryllium, is to be 

Company : managed by Imperial Smelting, Lon- 

don, co-owner along with Beryllium 


Corp, Reading, Pa. Date for con- 




















Address__ 
struction has not been set, although 
City State design work is in process. 
For more information, turn to Data Service card, circle No. 115 For more information, circle No. 50> 
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ALLIS-CHALMERS 





End algae problems 


Eliminate problems of plugged pump strainers, coated easy, 
heat-exchanger tubes and coated slots in cooling towers. 
— 

Control is safe . . . quick with Allis-Chalmers No. 120 low cost 
Series Algaecide. 

This algaecide is toxic to more algae than any other. way 
On the other hand, it has low toxicity to fish or animals 
and is extremely safe to handle. Even in concentrated 
form it is only a mild irritant to skin and hands. 


A little goes a long way! Only 2 to 5 ppm are 
required for effective dosage of most organisms. It’s easy 
to feed into the system...and is non-oxidizing and 
corrosion inhibiting. 

No water conditioning specialist needed to use it! 
Buy it and try it. Purchase directly from your nearby 
A-C office or write Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. 























“FIRST LINE 


g 





HEAT EXCHANGERS 


ASK THE 
AEROFIN MAN 


Specify Aerofin and you specify high efficiency, long 
service life and low maintenance and service costs. 
















Take advantage of Aerofin’s unequalled experience, 
production facilities, and materials-testing and design 
research — of Aerofin’s complete engineering service at 
the plant and in the field. 


* Aerofin makes extended heat surface exclusively 
— not as a by-product, not as a side-line. 


> Aerofin units do the job 
~- Better, Faster, Cheaper 


Aerofin is sold only by manufacturers of 
fan-system apparatus. List on request. 


For more information, turn to Data Service card, circle No. 18 
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b> industrial news 


A crude distillation unit has on- 
stream at Shell Haven, al- 
most doubling the refinery’s capacity. 
The new unit, which brings total out- 
put to 160,000 barrels y, repre- 
sents an investment of approximately 
$18 million. Special features of the 
plant are high degree of heat re- 
covery, resulting in about 30 percent 
lower fuel consumption; recovery of 
light hydrocarbons, obtained by use 
of a large high speed centrifugal com- 
pressor. The — was designed by 
Stone & Webster, in collaboration 
with Shell technologists in Holland. 


Two additional chemical process 
plants have been approved for con- 
struction by the Japanese government. 
A $6 million synthesis gas production 
plant for Nitto Chemical, will eventu- 
ally produce 125 tons a day of syn- 
thetic ammonia. Another plant to pro- 
duce butanol and octanol from pe- 
troleum naptha, will be built for Kyo- 
wa Industry, Ube, Japan. Both proj- 
ects will be designed and constructed 
under a technical assistance agree- 
ment between lino Shipbuilding & 
Engineering, Tokyo, Japan, and Tears 
Engineers, Dallas, Texas. 


Plans to produce acrylic acid and 
methyl, ethyl, butyl, and other acrylic 
esters, revealed by Dow i 
Chemical. The company, capitali 
at $6 million, is jointly owned by Dow 
and BASF Overzee, N.V., Badische 
subsidiary of Rhein, Germany. A di- 
rect process developed by Badische, 
and believed new to the American 
scene, will be used. The plant at 
Freeport, Texas, is expected to go 
on-stream early in 1960. 


Sales of the combined enterprises are 
expected to exceed $225 million in 
1959. Operations of the Victor organ- 
ization, which remains intact, will be 
carried on as the Victor Chemical Di- 
vision, Stauffer Chemical. The merger 
plan is shortly to be submitted to the 
stockholders for approval. 


Ground has been broken on Foster 
Grant's $1 million research center at 
Leominster, Mass., an expansion which 
will increase company research and 
development facilities by 50 percent. 
Work will be concentrated on improv- 
ing the durability and versatility of 
= and high impact polystyrene, 
nylon 6 and styrene acrylonitrile, 
while basic studies on new polymers 
and processing methods continue. 
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WANT TO PUMP 
ANY OF THESE 
PROBLEM FLUIDS? 


Chempump, the original “canned” pump, 
handles them all easily. 


If you’ve got a problem handling volatile, toxic, 
explosive or other “tough” fluids, Chempump 

is your answer. This process-proved, maintenance- 
free pump can handle the tough ones with 
absolutely no leakage or contamination. Units 
available for system pressures to 5,000 psi . . . 
temperatures to 1,000 F. . . . capacities to 600 gpm. 


Here’s a pump that is built to a design 
evolved from years of experience in the “‘canned”’ 
pump field . . . many more years than any sodium hydroxide 

other manufacturer of similar pumps. ess than ! 


isfelaclamaliat 


ercae 


Only Chempump offers you proved operating Toluene diisocy 
performance . . . from thousands of installations Met! 
in all types of services . . . plus experienced ag 

field sales engineering. Use Chempump to solve Mercaptans 
your fluid pumping problems. Write now . . . for 
“request for quote” data sheet . . . to Chempump 
Division, Fostoria Corporation, Buck and 
County Line Roads, Huntingdon Valley, Pa. 


"Am alielale |: 


Ethylene oxide 


Chempump combines pump and motor 
in a single, leakproof unit. 

No seals, no stuffing box. 

Most models U. L. approved. 


Finest in the field...process proved 





For more infermation, turn to Data Sevice card, circle No. 64 
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B> industrial news 


Facilities for manufacture of high im- 


rh te a ee) ee 
IT’S WELL. bode cf Jolen, Masini Acooe 


' Chemicals, include both large-scale 
MADE! commercial and product development 
plants. The operation, using a proeess 
developed by Standard Oil, Indiana, 
is expected to be in full swing by 

late 1961. 


ion in maleic anhydride facili- 
ties will take place at Reichhold 
Chemicals when a new $4 million 
plant is built. The facility, adjacent to 
RCI's plant at Elizabeth, N. J., will 
have a capacity of 20 million pounds 
a year. Plans call for it to go on- 
stream in June, 1960. 


Another entry on the high — 
rocket fuel scene is National Research, 
which teamed up with Aerojet-Gen- 
eral on new missile fuel development. 
Under an agreement between the two, 
Aerojet gets exclusive U.S. patent 
rights for vacuum processes, equip- 
ment and techniques develo by 

,)6hOU™ National Research. Eventual commer- 

cial production of solids propellant 

tel; ingredients is visualized. 

QUALITY < A corporation manufacturing and sell- 
‘ ? ing valves for pipelines in France and 
CONTROL = colonies og ty operation at Sois- 
sons, France. Work proceeds on orders 
from French oil companies for the 
Tunisian pipeline from Edgerlé field 
in the Sahara. Organized by Wal- 
worth, New York, the firm’s authorized 

capital is 60 million francs. 


Synthesis of certain chemicals for test- 
ing under the anti-radiation program 
of US Army Research & Development 
Command will be investigated under 
a research contract awarded Michigan 
Chemical. Work has already started 
at the company’s lab in St. Louis, 
Michigan. 


A new grouping formed Armour In- 
dustrial Chemical, includes the fattv 
acids, fatty nitrogen derivatives and 
ammonia divisions of Armour & Co. 
Offices are in Chicago. 


An expansion in ethylene capacity by 
75 million pounds a year will take 
lace at the Sweeny, Texas plant of 
Phillips Chemical (Phillips Petroleum) 
by the end of the year, according to 
present plans. This brings the total 
< send to 255 million pounds. Ethy- 
s ene produced at Sweeny goes to make 
crm FABRICATORS INC. rigid polyethyenes (tradenamed Mar- 
° lex), as well as to other polyethvlene 
93-C East Dickerson Street, Dover, New Jersey | manufacturers in the area. 


For more information, turn te Date Service card, circle No. 95 
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: | CROLL-REYNOL!I | 


‘Chill-Vactor 


———————S 0 ee | 











In each case, water is its own re 
frigerant or cold air serves the pur- 
pose. Jet vacuum refrigeration comes 
nearest to this natural refrigeration. 


t 


solids are readily cooled by jet vacuum 
refrigeration. By adding a heat ex- 
changer bundle inside the vacuum 
chamber, gases can be cooled without 
circulating any liquid. In some cases, 
the automatic de-aerating effect of 
vacuum cooling is important. 

Many installations of old style me- 
chanical refrigeration could be re- 
placed profitably with vacuum refrig- 
eration, which costs much less to buy 
and somewhat less to operate. . 

All inquiries will be given careful 
engineering study without obligation. 


Fi} Crnll-Reywolds . x 


us 
if 


i 


eZ 


REYNOLDS Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John Street, WN. Y. 38, WN. Y. 
Chill-VACTORS® + Steam-Jet EVACTORS@ - Aqua-VACTORS@ - Fume Scrubbers . Special Jet Apparatus 
Fer more information, turn te Data Service card, circle No. 73 
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Candidates 


A.L_Ch.E. Offices 


PRESIDENT 





asst. 
dir. rsch. ¢ 51- 53), 
vice-pres. & assoc. dir. rsch. oth mg 
Guif R. & D. Co. Also presently vice- 
pres. of Venezuela Guif Ref. Co., Dir. 
Gulf R. & D., Dir. Goodrich-Guif Chem.. 
Dir. Neches Butane Products, Dir. Cal- 
lery Chem. Holds 13 U.S. Patents. Au- 
thor or co-author of numerous technical 
. AIChE: vice-pres. ('59); 


Comm. (' 
Section, aaa, (54-55). 
AP! and a U.S. representative on the 
Permanent Council of the World Pe- 


troleum Con helped organize 5th 
World Petr. gress. 
VICE-PRESIDENT 


Here are the brief biographical sketches and records 
of accomplishment of the candidates for the 1959 A.I.- 
Ch.E. national elections. Candidates have been chosen 


by the Nominating Committee (members listed on the 


for 


next page) unless otherwise designated as nominated 
by petition. Space does not permit the presentation 
of full details of these men’s careers, and additional 


details of their education and career are available on 


request from the Secretary’s Office. Further nomina- 
tions by petition may be accepted until October 5, and 


any received will be announced with brief biographical 
data in the next available issue of CEP. Ballots will be 
mailed from the Secretary’s Office in October. 


. . . nominated as officers for 1960 


TREASURER 





Equip. Co.; Prof. & 


'55), ili. Inst. Tech. At 
scale-up, low-temp. operations, others. 
A.L.Ch, President (°57), vice- 


Activ. m.; has been chmn. Student 
Chapters, Projects, Future of inst. 
Comms Chicago Sect. dir. ('52-'55). 


mbr. Council, secy. ad a Comm. on 
Eval. p- AW Educ. ); neers Council 
for mbr. 


Educ. & fanaa. ‘Onmie N. Y. Chem- 
ists’ Club (past non-res. v.p.). 





SECRETARY 

ANT- 
Sec- 
Execu- 
s 
Publisher and bus. 
3 A.1.Ch. 
4 of CEP 
. ALCh- 
nder of 
Sec- 
wards 
(‘47-); 
Hist. of the institute Comm. (°53-’ 4 
secy., Anniv. Comm. ('55-'58); 
Admissions Comm.; Finance Comm. 
('55-); Nuclear Energy Comm. ('52- 
"57); Program Comm. ('47-); Publica- 

tions Comm. ('47-); Public R 
Comm. ('44’'55), chmn. ('44'47); 
Standard System of Symbols and No- 
menciature Comm. (47); EJC Commit 


ber ASEE ('56); 
Panel (‘55-'56); American Documenta- 
tion Inst. ('55-'57); Who’s Who in En- 
gineering; Co-author of History of the 
institute. Author of cochnlenl “1 articles. 





J. J. HEALY*—in- 
dustrial Executive. 





Co. ('29-). Asst. 
to vice-pres. Re- 
search, Devel. & 
Engineering ('51-'56), Dir. of Develop- 
ment of Rsch. and ineering Division 
('56-"57), Monsanto ical Co. In 


his present position on eo 


e oe Grou is re- 
sponsible x all 
phases of long ranes planning for the 
company. A.1.Ch.E.: 1g (48°50) and 


('57-); chmn. ('48-'50) Local 
Committee; Institute ee 
(34°57); Nominal pa ey 
54" 57); inating C Committee 

"Some Common 
°56.); Admissions Committee (‘44 
'49); active in local sections, was 
. (35) Boston Section. *Also 
nominated by petition. 
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('47-'53) Univ. of 
Wisconsin; te and y Dean 


Co-author of text illustrating applica- 
tions of differential equations to chem- 
ical “py problems; author of 
Drying section in Perry's Chemical En- 
gineering Handbook; author or co- 
author of over 30 technical papers. 
A.L.Ch.E.: Dir. ('56-'58); served on 
Equip. Testing Procedures Comm., 
Program Comm., Standards Comm., 
and Awards Comm.; best presentation 
award at 1950 Annual Mtg.; Institute 
Lecturer ('52); Walker Award ('53). 


: 58-). 
ing and supervisory 
ca ('29- 
" Dir. Chem. 


Eng. Di Div. ~ 57) 


pee columbia 
Univ. 


tech. 

(44-46) N.D.R.- 
C.; cons. ("56-"57) Army Chem. 
Author of various articles on heat 
trans., furnace design, distillation, 
Sree se oxygen oes design; holds 

patents; 

. Ohio. A.1.Ch.E.: Dir. C55." 57): 
chmn. Tech. Progr. Comm. White Sul- 
fur Springs, ('51). Prog. Comm. ('47- 
"52), chmn. ('50-'52); chmn. ('56-"57) 
Const. & a. Comm.; Awards 
Comm. ('48-'51); chmn. 

Comm.; Publ. Comm. (' 
('57) Founders Award yan AIChE 
Trustee-UET (°57-’62); Fin. Comm. 
(58); EJC: Dir. ('55-"57), Exec. Comm. 
(‘55-), Chmn. Fin. Comm. (‘56 & "59). 
*Nominated by petition. 
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- + +... mominated as directors for three-year term beginning 1960 





asst. to vice-pres 
(ol); asst. su 
('52-"56); 


chmn. Sub-Comm. i indus. War 


m products for 
chmn. 50th —_ 





pe Fy 
ee Fund Campaign, 

mittee; Seediarat izes Choon Chicago — 
tion; member of several committees 





ed (55) Annual 
Tech. Prog. chmn. (61) 
National Meeting; former chmn. 
search Comm.; Program and Local Sec- 
tion Committees; chmn. Oklahoma and 
New York City local sections. 








engineer : 
"35), section chief 
('35-"43), assoc. dir. of rsch., 


we 

Div., Resch. "43-46 x 
coeaiioee C46) ‘mem : eer ny 
training board ('50-’ 59). PI Philips Pe- 
troleum; comm., chmn. 


('59-) Rsch. Comm.; National Program 
Comm. ('58-); tech. prog. chmn. for 
1960 Tulsa Meeting. *Also nominated 
by petition. 





Company. 


), in Technical De- 
velopment oe ('42-'50), direc- 
tor of General Development (‘50-"52), 
Monsanto Chemical Company. A.l.- 
Ch.E.: organized first student chapter 
at Washington University in St. Louis 
('32); long active in local section work, 
was a member of the St. Louis section 
('35-'52); now member of admissions 
comm., Pittsburgh Section. 






tive. 

Devel. & Engineering 
> Dept., Titanium Div. 
('50-) National Lead 
Co. Special proj 


: Div., 
j group leader, Devel- 
opment Engineering 
Dept., American Cy- 
anamid Co.; plant development engi- 
neer, Phosphate Rock Mines, American 
Agricultural Chemical Co. Holds many 
U. S. Patents, has authored many 
technical articles. A.1.Ch.E.: asst. chmn. 
('59-) Adm. Comm.; asst. chmn. ('59-) 
Program Comm.; Program chmn. At- 
lantic City meeting ('59); A.I.Ch.E. 
Liaison to Process industries Div. of 
ASME; charter member New Jersey 
Section. *Also nominated by petition. 





CARL F. PRUTTON— 
executive 


industrial 

and educator. Execu- 
tive vice-pres., Chem- 
ical Divisions, Food 
Machinery & Chemi- 
cal. Inst. ('20-'25), 





Devel. Brnch. ('42- ‘adi, Office of Rub- 
ber Director; cons. ('28-'41) Dow 
Chem.; cons. ('29-'51) Lubrizol Corp.; 
dir. of rsch. ('48-'49), vice pres. ('49- 
*53) Mathieson Chem.; vice pres. & 
tech. dir. ('54-'56) Chemical Divs., 
FMC. Over 100 patents for lubricants 
and chemical processes. Author of 
numerous technical pers. A.1.Ch.E.: 
chmn. of Cleveland National Meeting; 
former chmn. Cleveland Section. 


of Chemical 
Engineering Dept. 
('53-), Univ. of Cal- 
ifornia. Chem. eng. 
('44-'45) Union Oil 
Co. of Calif.; instruc- 

('51-'53), Univ. of 
California. Consultant (‘50-) Univ. of 
Calif. Radiation Lab.; ("52-) Union Oil 
Co. of Calif.; ('57-) Monsanto Chem.; 
('58-) Reinhold Publi. Corp. Author of 
technical articles on transport proper- 
ties and mass transfer. A.1.Ch.E.: Insti- 
tute Lecturer ('57); Junior Award ('51); 
Tech., Prog. Chmn.('59)San Fran. Nat. 
Meeting: Student Chap. Comm. ('51-); 
pm Comm. ('52-), chmn. Div. 1 
(‘56-); Rsch. Comm. ('59); chmn. 
(53) North. Cal. Section. 
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The automatic solution 





to centrifugal processing is 


BATCH-O-MATIC 


Completely automatic, the Tolhurst BATCH-O-MATIC speeds proc- 
essing and assures product uniformity. For flexible program- 
ming, the control panel provides variable speed and time 
adjustments to exactly duplicate any cycle of operations. 
Compare these BATCH-O-MATIC advantages: 
“CENTER-SLUNG®” SUSPENSION — Tolhurst’s exclusive “Center- 
Slung” mounting provides for the handling of greater out-of-balance 
loads! This allows easy processing of unbalanced loads. Less costly 
foundation is required. 

BOTTOM DISCHARGE — Bottom opening allows solids to be dis- 
charged in seconds, cutting cycle time and freeing the machine for 
extra daily hours of centrifuging. 

VARIABLE BASKET SPEEDS — Variable hydraulic drive provides ad- 
justable feeding, extracting and unloading speeds. Crystal damage 
is virtually ended through low speed unloading. 

LOW, COMPACT DESIGN — Minimum height is a valuable feature 
when head room is at a premium. 


ee ee ee ee MAIL COUPON TODAY GE ae oe ee oe oe oe ee 


Tothuret cencaueencs 


A DIVISION OF 
American Machine and Metals, Inc. 
Specialists in liquid-solids separation 
Dept. CEPT-859. EAST MOLINE, ILLINOIS 





Please send illustrated details on the BATCH-O-MATIC. [I'd also like infor- 
mation on Tolhurst manual models C] ). 





NAME 





FIRM NAME 





ADDRESS 





CITY @ ZONE STATE 


For more information, turn te Data Service card, circle No. 9 





> industrial news 


A two-year research study of chemical 
reaction kinetics will be undertaken at 
Syracuse University under a $20,000 

t from the National Science 
Foundation. The project, conducted 
by the Chemical ) Depart- 
ment, is expected to con sig- 
nificant] cc tho Gus aes 
ing of ical reactions in gas-liquid 


whose operations may be combined 
in various ways to produce a number 
of small-volume specialty chemicals. 
The unit will enable the company to 
further upgrade hydrocarbon feed- 
stocks it produces in the area. It can 
also be used as a pilot plant. 

A 50 percent expansion in uction 
facilities for styrene-butadi latex 
(tradenamed Gen-flo), just completed 
by General Tire & Rubber, at its 
Mogadore, Ohio plant. Additional fa- 
cilities include a glass-lined reactor 
system, also provide for production of 
styrene acrylic latex. 





Uses of an advanced solid propellant 
for the Nike Zeus missile will be ex- 
plored by Olin Mathieson. Under an 
army ordnance contract, work will be 
carried on by the Energy Division, near 
Marion, Illinois. The new propellant will 
be made by a continuous mixing 
process developed by the company. 


Construction has begun on Monte- 
catini’s $10 million isotactic polypro- 
pylene plant at Neal, West Va. Ca- 
pacity is estimated at 10 million 
pounds annually, subject to revision 
upward as the project proceeds. Op- 
eration of the company's first Ameri- 
can venture will by, by Novamont 
Corp., Montecatini subsidiary. 
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WORLD'S LARGEST TANTALUM BAYONET HEATER 


Since 1937, when Fanstee!l produced the first tantalum 
bayonet heater, many thousands, of varied sizes and 
shapes, have been put into service. Their record of per- 
formance lover twenty years of continveus duty is not 
unusual) is truly outstanding. 

The unit illustrated is the largest tantalum bayonet 
heater ever produced, thus for. Made up of 36 tantalum 
tubes, 1%" dia. x 72”, it provides 75 sq. ft. of heat 
transfer surface. It was designed for use with 160 psig 
steam to heat a nitric acid mixture. 


Samples of metals for testing cre available upon request; 
arrangements con be made for the loan of certain equip- 
ment for pilot operations or heat tronsfer studies 








ANTALUM EQUIPMENT 
AND WHAT TO EXPECT FROM FANSTEEL 


More tantalum equipment engineered and fabricated by Fansteel 
is in use today in a greater diversity of chemical processes than at 
any time in history. This equipment includes heat exchangers, 
evaporators, stills, condensers, coils, bayonet heaters, instrument 
protection—all used under extremely corrosive conditions where 
long equipment life, freedom from product contaminations and 
undesirable side reactions make the use of tantalum a necessity. 

Fansteel is properly proud of this contribution to the chemical 
industries, a contribution, indeed, which has been recognized by 
several national awards. 

However, it is not enough merely to attain a position of leader- 
ship; it must be kept. And Fansteel has taken these steps to be of 
greater service to our chemical industry customers: 

Tantalum Plentifully Available. As you read this, the tantalum 
production at both our North Chicago and Muskogee, Oklahoma 
plants is at record levels. Short of total war, there will always be 
an ample supply of tantalum for chemical equipment. 

improved Delivery Service. New equipment has been added in 
our fabrication shops, particularly equipment for improved weld- 
ing. Tapered tantalum condensers (Cat. No. D4538) are presently 
stocked for immediate delivery. A stock of tantalum bayonet 
heaters, in several sizes, will also be available soon. 

One Integrated Responsibility. Fansteel is the one supplier 
of tantalum equipment who performs the entire job—produces 
the metal from the ore, engineers the application, designs and 
builds the suitable equipment. With Fansteel, there can be no 
divided responsibility. 

Other Materials of Construction. Fansteel is fabricating equip- 
ment from other materials of construction, such as columbium, 
molybdenum, tungsten, zirconium and titanium. While these 
metals are not as highly resistant to corrosion as tantalum, they 
all have desirable properties for chemical processes applications. 

Engineering and Design. Fanstce!l is always ready to undertake 
the task of converting your problem into a reliable piece of equip- 
ment, when it comes within the scope of our materials and experi- 
ence. This means that we will design and fabricate the equipment 
and, if desired, assist in installation. 


SINCERELY, 


Baap ff Lujys 


PRESIDENT 


Address your inquiries to Equipment Department, Metals Fabrication Division 


aa Poli, 4 
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For more information, turn te Date Service card, circle No. 13 
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E> equipment feature 





Maintenance of Grinding Equipment 


A. J. TENNER 


Industries, Entoleter Division 


New Haven, Conn. 


Proper maintenance is basically the detecting or elimination of a situ- 
ation that may eventually lead to equipment breakdown 


Particle size reduction equipment 
can generally be considered as con- 
sisting of three components: the power 
element such as a motor; the 
transmission element such as a belt or 
chain drive; and the equipment ele- 
ments that actually orm the size 
reduction. 

Most particle size equipment today 
is driven by an electric motor: in 
general, manufacturers are eeees 
motors that perform quite adequately 
under the most adverse conditions. It 
is, however, advisable to use motors 
which have provision for the complete 
change of bearing lubrication, so that, 
periodically, all the lubricant 
can be flushed through the motor ball 
bearings and new Tubricant added. 
This is of particular importance when 
the motor is required to run in dusty 


or corrosive atmospheres. 


Breathing of bearings 

One of the biggest problems in 
maintaining bearings, whether on the 
motor or on the size reduction equi 
ment proper, is the so-called “breath- 
ing” of a bearing. The breathing oc- 
curs when the rotating unit has run 
for a sufficient period of time so that 
the lubricating grease has reached its 
normal operating temperature. When 
the unit is shut down and the lubrica- 
tion is cooling, it will, even if properly 
sealed, inhale some of the surrounding 
atmosphere. When this atmosphere 
contains either dust or corrosive ele- 
ments, the resulting contamination 
can result in the shortening of bearing 
life. 

In equipment having high-speed ro- 
tating elements, sealing can pose a 
serious problem, due not only to the 
high cost of such seals, but to the 
close tolerances which must be met in 
their fabrication. In some situations, 
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use of an air-oil mist lubrication has 
been quite successful, since this meth- 
od of lubrication places the bearing 
housing under a positive pressure. 
Since this positive pressure can be 
Peay Wein teak creer 
own, the system completely prevents 
foreign particles ban ps Sve the 
housing Peas the atmosphere. 


Driving systems 

Use of V-belt drives necessitates 
careful observation to see that a mini- 
mum number of belts may be kept on 
hand as spares. Many companies, 
through experience per | standardiza- 
tion of practices, have set up a main- 
tenance schedule in which belts on 
equipment are replaced periodically. 
If this sehodete ly set up, it 
has been found ible to eliminate 
any failures due to breaking or fray- 
ing of belts during operation. 

Maintenance of chain drive systems 
is chiefly a matter of proper lubrica- 
tion. However, recent advances in 
powder metallurgy have opened up 
the possibility of impregnating roller 
chain parts with lubricant material, 
thus eliminating regular lubrication 
schedules. 


Grinding elements 


In processes for particle size re- 
duction of materials that are neither 
abrasive or corrosive, grinding ele- 
ments do not generally offer any sub- 
stantial problem. In most actual cases, 
however, the product will be either 
abrasive or corrosive, or a combina- 
tion of both. In order to gain sufficient 
wear life, it is becoming more and 
more necessary to fabricate equipment 
with more exotic and expensive ma- 
terials. 

When wear life is insufficient, all 
that may be required is a slight change 


of materials, such as a switch from 
carbon to stainless steel. In many 
cases, however, such a si 

will not solve the oa a 

Within recent years, the-develop- 
ment and use of tungsten carbide as 
an abrasive-resistant material has been 
on its way to becoming common prac- 
tice, and new uses for this material 
are continually being found. Under 
most conditions, tungsten carbide, as 
compared to ordinary steel, will pro- 
vide adequate abrasion resistance. It 
must be noted that tungsten carbide 
is not a material that can be worked 
and handled like steel. The substance 
is extremely wear-resistant, but, com- 

to steel, is quite fragile or brit- 
tle. A development. program is now 
under way to achieve a tungsten car- 
bide that will give adequate wear 
resistance and, at the same time, be 
resilient enough to keep it from shat- 
tering in use. 

There are two ways in which this 
material is presently used in equip- 
ment fabrication. The first is to start 
with a steel part and to coat it by 
welding techniques with a hard tung- 
sten carbide surface. This results in a 
part consisting of approximately 50 
to 60% tungsten carbide. The second 
method requires the pressing and 
sintering of the carbide into a matrix 
material. With this method, it has been 
found possible to increase the tungsten 
carbide content up to about 97%. 
While this sintering technique was 
originally develo for the manu- 
facture of machine cutting tools, it is 
now being extended to parts for par- 
ticle size reduction equipment. 

The pressing and sintering tech- 
nique requires the use of a matrix 
material. Generally, cobalt has been 
used, since it shows the greatest affin- 
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LARGE OR 
SMALL... 





EFCO does it right 


One reason that Efco does it right is its many vears of 
experience in designing and fabricating heat-exchangers 
for the wide range of temperatures and pressures repre- 
sented by ethylene plants and platinum catalyst reforming 
units. We are recognized specialists in handling all grades 
of carbon, alloy, and stainless steels, nickel, aluminum, 
and special low-temperature materials. 








EFCO’S FOUR POINT PROGRAM PROVIDES: 


service-proved engineering design 

guaranteed job-ratings 

complete fabricating facilities 

technical service before, during and after installation 


ASK OUR GULF COAST CUSTOMERS —THEY KNOW US WEILL 


Write for General Catalog 


EFCO HEAT TRANSFER EQUIPMENT 


Engineers and Fabricators, Inc. 
P. ©. BOX 7395 HOUSTON 8, TEXAS 


For more information, turn te Data Service card, circle No. 112 
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The reason is still simple. Sound engineering, right from the start. 
Early joint efforts between company researchers and contracting 
engineers meant both quick start-up and a trouble-free plant design 
that has not and will not become dated. 

Today, several top-flight process engineering firms serve the com- 
plex chemical industry. Vitro is one of these—with an important 
advantage. It has specialized in the hard-to-do jobs; the ones which 
haven’t been done before or at best are new processes fresh out of the 
lab. This is Vitro’s unique contribution. 


engineering the future— 





ENGINEERING COMPANY 


= 
Vitra 225 PARK AVENUE SOUTH, NEW YORK 3, W.Y. 
A OINISION OF VITRO CORPORATION OF AMERICA 


Fer more information, turn to Date Service card, circle No. 45 


Grinding Equipment 

from page 118 
ity for combining with the tungsten 
carbide to form a dense, homogeneous 
matrix. In some processes, however, 
the cobalt is attacked chemically by 
the material being processed, and it 
has become necessary to use other 
matrix materials. Recent develo 
ments, worked out by the carbide 
manufacturers, have led to the use of 
other corrosion-resistant elements such 
as titanium, chromium, or stainless 
steel as the matrix material. 

The s ugpen of tungsten carbide 
as a welding overlay is an operation 
which depends primarily on the de- 
velopment of advanced welding tech- 
niques. Generally speaking, applica- 
tion is done with an oxy-acetylene 
torch; particular attention must be 
placed on proper pre-heating and 
cooling 5 en to obviate warping of 
the part being coated. Fabricators are 
urged to work with the manufacturer 
of the welding rods being used, to 
work out the proper technique within 
an individual plant. 

To be presented in its entirety at 
the coming A.1.Ch.E. National Meet- 
ing in St. Paul, Minn., Sept. 27-30; 
1959. 





A projected multi-million dollar mel- 
amine plant marks the entry of Reich- 
hold Chemicals into the expanding 
market for this product. Initial ca- 
pacity of the plant, scheduled to go 
on-stream early in 1961, will be 20 
million pounds a year, but designs 
are for eventual expansion to 50 mil- 
lion pounds. Location, as yet unde- 
termined, will be in the South. 

Also planning an expansion pro- 

gram to increase the supply of mel- 
amine is American Cyanamid. A 
facility to be built at Wallingford, 
Connecticut, according to the com- 
pany, has an initial capacity of 10 
million pounds, will utilize an im- 
proved process. It is expected to go 
into operation by early 1960. 
Polyethylene film will be manufac- 
tured at a Findlay, Ohio plant pur- 
chased by Dow. When conversion of 
the now vacant 27-acre site is com- 
plete, it is expected to serve film 
customers in the midwest and east. 
A company to produce synthetic resins 
in Caracas, Venezuela, has been 
formed by a group of Venezuelan 
industrialists along with Reichhold 
Chemicals. The new firm will manu- 
facture resins under formulas and 
techniques developed by RCI, with 
rinciple consumers ae the sur- 
ace coating, adhesive, polyester and 
plastics industries of Venezuela. 
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HAVEG - FIRST IN Caermected MASTICS 


Corrosion threatened this Petrochemical plant. but since the 
introduction of Haveg Corrosion Resistant Chemical Process 


H AVE G ° Lguipment replacement and Doun-Time is almost non-existant 
HAVEG INDUSTRIES, INC. 


900 GREENBANK ROAD + WILMINGTON 8, DELAWARE 


*Process Tanks, Heat Exchangers, Chlorine Equipment, Towers, Absorbers, Scrubbers, Fraction- 
ating Columns, Fume Removal Equipment, Pipe and Fittings, Valves, Ductwork, and Pumps. Write for Cotologs F-7 and P-11 


For more information, turn te Data Service card, circle No. 3 
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THIS 
> industrial news 
resists the "Grinding when Mobay’ s new Martinsville, West 
Va., t on-stream next 
Wheel" abrasion of bony age Any BA pe 
ash laden water marketed the tradename, Mer- 
lon. Details of capacity have 
Disposal of ash from boilers by not yet been out. 
pumping is as practical as electric A to design, fabricate and 


light. BUT a slurry of ash and 
water is highly abrasive—tough 
on pumps. 


This Nagle 1%” Type “CWO-C” 
Pump has given excellent, care- 
free service for over 2 years— 
handling ash to waste at the Pas- 
saic, NJ. plant of a well-known 
mechanical rubber goods producer. 





plants, 
Weir-Chicago Bridge, has been 
formed with offices in New York City. 
Joint owners are Bridge & 
Iron, and G. & J. Weir, Glasgow, 
Scotland. Both are builders of evap- 
orating plants. 
of Silica production facili- 
ties at Monsanto’s Everett, Mass. plant 
has been completed. The silica plant 
uces silica, aerogels (Santocels), 


Yeugh jobs coll for prod 
There are no submerged bearings, no and collodial dispersions of silica in 
rubbing contact between revolving and water (Sytons). 
stationary parts below the radial bear- 
ings, no stuffing box to give trouble, A boost in high purity hydrogen out- 
nothing to bind or clog. Many plants put at Kin plant of Tennessee 
operating boilers use Nagle Pumps for East ‘ Ee pla ce wi hyd 





FOR ABUSIVE 
APPLICATIONS 
EXCLUSIVELY 





ash disposal. Send for Nagle Pump Se- 
lector. Representatives in principal cit- 
ies. Nagle Pumps, Inc., 1255 Center Ave., 
Chicago Heights, Il. 











Binks spray nozzles 


for washing, cooling, processing, 
humidifying, dehydrating, and 
hundreds of other applications. 


You'll get the right nozzles quicker by call- 
ing Binks...manufacturers of one of the 
most complete selections ever produced. 


There is a size and spray pattern for 
every purpose...with nozzles cast or ma- 
chined from standard or special corrosion- 
resistant metals and materials. 





“ 3114-32 Cerroll Ave., Chicago 12, il. 
= O. K. Binks, send me your comprehen- 
sive Spray Nozzle Ceteleog without 

— obligation. 





gen installation goes on stream next 
year. The steam hydrocarbon 

will be used, with do 
cent pure hydrogen. Capacity of 
facility is planned for 900,000 ai 
feet per dey. 


UBS Chem: :al has been acquired by 
A.E. Staley Manufacturing, Decatur, 
Ill. The Decatur corn and 
processor expects to diversify Staley’s 
product lines and aid research and 
polymer chemical development. boo 
Cambridge, Mass., firm will 

as an autonomous unit of the Btaley 
Co. 

Styrene monomer production goes 
ahead in Australia with the formation 


of a com for that 

Monsanto, ys. joel &C Cheans he 
Svdney, Australia. Construction starts 
immediately on a plant at Silverwater, 
near Sydney. Operations are sched- 
uled to begin in 1961 

An ore roasting and sulfuric acid 
plant installation on a new Canadian 
plant site at Port Maitland, Ontario, 
is to be built for Sherbrooke Metal- 
lurgical Co. (Matthiessen & Hegeler 
Zinc). Believed the first commercial 
installation im Canada of a newly de- 
veloped type of fluidized roaster, the 
ore roasting plant will utilize Cana- 
dian zinc ores. The contact sulfuric 








Ap ge acid plant will use both the gases 


COMP Ne. from ore roasting and from burnin 

ADORESS elemental sulfur. Engineering a 

eS ee ee construction contract went to Leonard 
— + Construction. 














For more information, turn to Data Service card, circle No. 25 cr 
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Deturik 


-PLASTICORTE 


VALVES 











DeZurik Eccentric Valves can now be furnished with plastic coatings. With 
plastic coatings, the corrosion resistance of a cast iron valve is greatly increased 
at only a slight increase in price. 

DeZurik Plastic-Coated Valves are the economical answer to valving alka- 
lies, mild acids, sea water and other neutral salts. They are also particularly 
suitable for de-ionized and de-mineralized water where iron contamination is 
objectionable. 

Coated or uncoated, DeZurik Eccentric Valves can provide the positive 
answer fo your valving problems. 


For more information, 
contact the DeZurik representative in your area, e URIK 


i: CORPORATION 
SARTELL, MINNESOTA 


. For more information, turn to Data Service card, circle No. 62 
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IX BETTER 
IE ae 


Finer and more intimate dispersion of solids 
can be achieved using an Entoleter® 
centrifugal impact mill. 

¢ Low cost — low power requirements 


¢ Minimum (controlled) temperature rise 


RECENT APPLICATION 

For the final dispersion of detergent, bleach, 
perfume and highiy abrasive silica flour 

in a popular powdered household detergent, 
this 27” model with abrasion resistant 
impactors does the job. 


Send for literature on Impact Milling, Particle Size 
Reduction and the new line of Vibrating Screens. 






























AIR ENGINEERING 
by NIAGARA 


@ AIR CONDITIONING with precise regula- 
tion of air temperature and ait moisture for 
geacessiag. for —  drving. packing, stor- 
low temp for testing 
research. 
“NO FROST” REFRIGERATION for food 
low comnguenaane Cay ae for testing 


for moisture yoda below the freezing pein 
of water. 


@ AFTER COOLING and air = for | 
ol sad gas Compressors and LIQUEFA 








@ COOLING ENGINES, COMPRESSORS, 
HYDRAULIC PRESSES. 


@ COOLING QUENCH BATI€S, FURNACES, 
INERT ATMOSPHERES 


© COOLING ROLLS, WELDERS, DRAWING - ; 
R EXTRUSION DIES. Write for this Bulletin 





* emer AND PROCESS COOLING fe. 153 
CHEMICALS OR INTERMEDIATES. 
@ COOLING LIQUIDS OR GASES IN Evaporative Heat Exchangers, After 
CLOSED SYSTEMS. Coolers, Condensers, Air Conditioners 
@ VAPOR CONDENSING UNDER or Coolers for these important plant 
VACUUM. services or processes. 
@ REFRIGERANT CONDENSING. High operational efficiency means: 
@ ELECTRONIC PROCESS COOLING. precise temperature for improved 


proses and process quality control, 
You will reduce your costs, solve your eat removal at rate of input, simple 
problems of water supply or disposal operating conditions, ‘oa economy 
and gett HIGH OPERATIONAL _in upkeep, sustained full capacity. It 
EFFICIENCY with Niagara “Aero” means the lowest expense for up-keep. 


Write for Bulletin 135 
NIAGARA BLOWER COMPANY 
Dept. EP-8, 405 Lexington Ave., New York 17, N.Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 
For more information, turn te Data Service card, circle No. 78 
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p> future meetings 
1959—MEETINGS—A.I.Ch.E. 


+ Austin Tex. Sept. 9-11, 1959. Univ. of Texas 
Fluid Solid Mechanics, 


* Los Angeles, Cal. Sept. it 1959. Hotel 
Statler Hilton, Seventh Engineering 


39 St. New York 18, N. ¥. 

St. Paul Minn., Sept. 27-30, 1959. Hotel St. 
Paul, A.1.Ch.E. National Meeting. Tech. 
Prog. Chmn.: A. J. Madden, Jr., Univ. of 
Minn. see p. 132 
* Portland, Ore. Sept. 10-12, 1959. Multnomah 
Hotel. Weed Ind. Conf. Sponsored by ASME, 
FPRS & Wash.-Ore. Sect. A.1.Ch.£. 

+ New York, N. Y. Oct. 27. 1959. Hotel 
1 Symposium, 


Tech. Prog. Chmn.: C. R. Wilke, Div. of 
keley, Calif. 


tems in Jet and 


53, N of 
—F. H. Poettman, Ohio Oil Co., Littleton, 
Colo. Fu Chemical En- 
gineering in the Pulp and Paper industry— 
J. Ll. ° t. Chem. Eng. U. of 
Seattle. Wash. Turbulence and 
Turbulent Mixing—T. Baron, Shell Co 
Emeryville, Cal. ical Engineerir> 
—C. W. Tobias, Dept. Chem. Eng. U. of Cal 
Berkeley, Cal. Outlook ti 1 ey ~ 4 





—C. Meyer, U. of Calif. 
ity 





N.Y. F et. 
Displacement—F HH. Poettman, Ohio Oil wee 
Littleton. Colo. The 





a Teaching T ol—W. F. Stevens, Ch.E. Devt. 
. Th. Setected 


Dept., Oregon State _ Coll... _ Corvallis, Ore. 
Heavy Water Prod a. ie 
Bebbington, Dupont. Aiken. Ss. Car. Special 
Lecture Series: Process Development by Sta- 
tistical Methods (all day Sunday, Dec. 6)—G. 
E. P. Box & J. S. Hunter. Statistical Rech. 
Group, Princeton U., Princeton, N. J. Student 
Program—D. M. Mason, Stanford U.. Calif. 
Selected Papers—M. Manders, Unior Oil Co., 
Rodeo, Calif. 


1959—Non-A.1.Ch.E. 





* New London, New Hampton. Meriden, (all) 
N. H. 12 weeks; June 15-Sept. 4, 1959. Gordon 
Research Conferences on fundamentals of en- 
gineering and science. Ref. to: W. Gorge 
Parks, Conf. Dir., U. of Rhode Island, Kins- 
ston, R. 1. 

* Houston, Texas, Sept. 24-25, 1959. Sham- 
rock Hilton Hotel. 3rd. Ann. Tech. Conf. 
Chemical Div.. Amer. Soc. Quality Control. 


1960—MEETINGS—A '.Ch.E. 


+ Atlanta, Ga. Feb. 21-24, 1960. Hotel Bilt- 
more. A.!.Ch.£. National Meeting. Tech. Pros. 
Chmn.: F. Bellinger, Georgia Tech., 225 North 
Avenue N.W., Atlanta 13, Ga. Kinetics—C. D 
Holland, Chem. Eng. Dept.. ag —_ College 
Sta., Texas. Pesti dD. J. 
Porter, Diamond Alkali, pes 348, Painesville. 
Ohio. Nuclear Feed Materials Processing—D. 
S. Arnold. American Potash & Chem. Co., 
Henderson, Nev. Petroleum, Turpentine, and 
S>ivents—C. A. Burdell, Southern Wood Pre- 
rerving Co., East Point, Ga. Rubber and 
Plastics Applied to Textile Fibers—John War- 
ner, Chem. Div., Goodyear Tire & Rubber, 
1485 E _ Archwood Ave., Akron 16, O. Bio- 

ng-R W. B. Harrison, 
Georgia "Tech. Atlanta 13, Ga. Rockets and 
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News from 
National Carbon Company 


Division of Union Carbide Corporation - 30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atlanta, Chicago, Dallas, Houston, Kansas City, Los Fe ay New York, 
Pittsburgh, San Francisco. IN CANADA: Union Carbide Canada 


ited, Toronto 





National Carbon 
representatives expand 
your engineering force 





W. H. HOLLEN-—Sates ENGINEER 


Mr. Hollen has been with National 
Carbon Company since 1955 when 
he graduated from Fenn College with 
a B.S. Degree in Chemical Engineer- 
ing. 

He has worked on the develop- 
ment and design of chemical process 
equipment, and worked directly with 
users on the installation of carbon, 
graphite and “Karbate” impervious 
graphite equipment. Recently, he has 
been named field sales engineer cov- 
ering the mid-continent states. His 
headquarters are in St. Louis. 


NEW CATALOG AVAILABLE 
ON IMMERSION TYPE 
HEAT EXCHANGERS 


A new 12-page catalog on immer- 
sion type heat exchangers and 
circulating steam jets is available 
from National Carbon Company. 
It contains complete information 
on application, 
operation of standard plate, bayo- 
net, and coil type exchangers, plus 
circulation steam jets. Write for 
CATALOG NUMBER S-6620. 


“National”, ‘‘Karbate", “N" and 
Shield Device and ‘Union Carbide” 
are registered trade-marks of 


Union Carbide Corporation. 








UNIQUE INSTALLATIONS SHOW 


ADAPTABILITY OF “KARBATE” 
PLATE EXCHANGERS 


=F====SS —“KARBATE” PLATE HEATERS 


USED IN STARCH 

MODIFYING PROCESS 
In 1956, nine 94” long 
“Karbate” impervious graphite 
plate heaters, style VVFS-2, 
were installed in a starch modi- 
fying tank. The complete cor- 
rosion resistance and rugged 
construction of this type of 
exchanger were factors for its 
selection in this application. 
Steam is used as the heating 
medium. 

On the basis of this instal- 
lation, four additional starch 
modifying tanks were equipped 
with “Karbate” plate type units 
in 1957. 








ht 
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installation and | 







WATER T ACID | 
ouT or ae Os “KARBATE” 
WATER + PLATE TYPE 


COOLER 







SIDE PLATE 





DISTRIBUTING 
WEIR 








“Karbate” plate exchangers, 


“KARBATE” PLATE EXCHANGERS 
USED AS TROUGH COOLER 


style Troughs are installed at a slight in- 





VVUS-2, are used to cool 85 to 
106% phosphoric acid produced by 
the thermal process. The standard 
plate type exchanger is fitted with 
“Karbate” impervious graphite side, 
end and drip plates to form a trough. 


cline permitting the acid to flow 
down the fins. The number of plates 
in series and/or parallel depends on 
the cooling required. Some instal- 
lations are handling acids having 
inlet temperatures of 400° to 450°F. 


: For more information, turn te Data Service card, circle No. 111 
CHEMICAL ENGINEERING PROGRESS, (Voi. 55, No. 8) 





August 1959 125 

















T'S IN THE 





ji f 


\ ele» Mag .¥, 1.6) 


“Polycel Tanks”’ 
by WENDNAGEL 


The story is in the “bag”. Polymer 
Linings for Wood Tanks—the modern 
way to handle most chemical! solutions, 
even some strong concentrations. Poly- 
cel is an advanced tank design com- 
bining the new polymers with wood 
tanks built for the job. Custom fea- 
tures for you at standardized produc- 
tion savings. 

Use coupon or write details of your 
tank problems for recommendations. 


Demat ks etek es — 
; WENDNAGEL & CO., INC. 
| 620 W. Cermak Rd., Chicago 16, lll. | 
Please send data on POLYCEL Tanks. . 
DOMO 2 nn ccc cede tive dec secteccesees 
GRY nace ceahecccdnederersenncs 
PRN WSs i Sede ckhbseutbantesouas | 

! 
rer ert ee BORO occcore | 
! 
l SD adives vinwedd teste siescitoctd | 
; PE, cscuces cstonseones 


For more information, circle No. 23 
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> future meetings from page 124 
Missiles—R. B. Filbert. Jr.. Battelle Mem. cover areas of Theory, Hardy Appli 
Inst., 505 King Ave., Columbus, O. Engineer- tions of Automatic Control. U.S. 
i H Grubb, Georgia Tech., sponsored by American A trol 
Atlanta 13, Ga. Mi i Engineering—W. A. Council. Affiliated societies: A.I.Ch.£., ASME, 
es irginia U., w. AIEEE, IRE, ISA. ALChE. Chmn dD. M. 
Va. . wy BH A Boyd, Universal Oi) Prods., Des Plaines, Ill. 
Plants—J. T. rples Corp., + Tulsa, Okla., Sept. Hotel Mayo. 
= Ave. New York 17, N | he — A.LLGh-E. National Meeting. Tech. Prog Chma.: 
Coll. of Eng., U Houston 4, Tex. Bartlesville. — ee Processes in 
of Air & Food-—-W. B. Harrison, Petroleum Recovery; Natural Gas & Natural 
Ga. Tech. Air Pol A. J. Teller, Univ. Gas Liquids—R. L. Huntington, U. of Okla- 
Plorida, Gainesivile, Pla. High Pressure & High homa, Norman, Okla. Advances in Refinery 
Temperature—H. R. Me- Technology—W. C. Offutt, Gulf R&D Co 
morial Inst., Columbus 1, O. Mass P.O. Drawer 2038, Pittsburgh 30, Pa. Petro- 
ations Waste chemicais—C. V. Foster, Continental Oil Co., 
Ecken! + Manhattan College, Riverdale. Ponca City, Okla. & H. I. Hays, Phillips 
N. Y. 17, N. ¥ Program—H. C. Chem. Co., Bartlesville, Okla. Piloting, or Why 
Tech., Atlanta 13, Ga. Buy the Restaurant When All You Need is a 
= a oe ville, oe sD penoees, Senteneens oil 
* Mexico City, Mexico, Jume 19-22, 1960. Ho- 
tel Del Prado. A.!.Ch.&. no— - Ponca City, agg By ey 
Tech. Prog. Chmn.: G. BE. Mon Northern Co wry oe . Luce, tron 
Nat. Gas Co., 2223 , Omaha 1, Nebr lee 2. x 1019, Dayton 1, O.. & M. 5& 
neering in Latin Worley, Black, Sivails & Bryson. P.O. Box 
-_ 3 Hanover 1714. Oklahoma City, Okla. Statistics and 
Sevare, Hew Fork 4, ¥ neg Sy ee 
Natural Gas Processing in Mexico & Latin . einy, efferson, 
America—F. W. Jessen, Dept. Petroleum Ens.. r & Ammonia Plant Safety—L. T. Wright, 
U. of Texas, Austin, Tex. Financing | - Standard Oil (ind) Whiting, Indiana. 
tional Projects; Optimization-Pitfalis & Po- Refinery & Natural Gasoline ey Safety; 
tentials—W. M. Carlson, Eng. Dept., Dupont. ae Agricultural ProductsA. Rose, 
Wilmington 98 ing Ed- Eng. Exp. Sta.. Tex. ip el 
ucation in the Americas; Food and Biochemi- Tex. Area industries. Chemical ; in- 
L. Gaden, Ch.E. Dept., Columbia U., @veed or Modified by Radiation—J. J. Martin, 
New Work Y. Minerais and Ch.E. Dept., U. of Mich. Ann Arbor, Mich. 
B. Co Co.. Berwyn, Pa Conservation & Utilization of Water—F. J. 
T in Two-Phase Systems—S Lockhart, Ch.E. Dept.. U. of So. Cal. 3551 
G. Bankoff, Cal. Inst. Tech., Passadena, Cal. University Ave. Los Angeles 7, Cal. Foams— 
4 3735 Doe- ©: 8, Grove. Jr.. Syracuse U., 10, 
wood Cincinnati, O. . T. N.Y. & L. Tuve, U.S. Naval Lab., 
Cumming, Fenn College, Cleveland 15, Ohio. Wash. 25, D.C. Computers as a Management 
Cost Estimation; Selected Papers—J. A. Sa- bn Ad wr at a 3 Hanover 
maniego, Shell Devel. Co., Emeryville, Cal. Pia ‘te - = A. B. Metaner, U. of Dela- 
Deadline for papers: January 19, 1960. ware, Newark, Del. Student Program. Selected 
* Moscow, USSR, June, 1960. ist Congress of ? 


apers. 
International Fed. Automatic Control. To Deadline for papers: May 2. 1960. 











THE LEHMANN PLANETARY MIXER 


output and reduces cost 





No engineering detail has been overlooked to make this 
modern Mixing and Kneading Machine the most efficient 
and economical in its field. For the intensive and uniform 
mixing of highly fluid, viscous and pasty materials it is un- 
surpassed. 

he planetary action is uniquely effective. Two mixing spindles 


equipped with helically arranged vanes move along the tank 
wall while rotating at high speed around their own axis. The 
mixing mechanism is raised and lowered automatically. 


Swivel, tilting, run-out or stationary tanks are provided in 
capacities from 1 to 350 gallons. The use of several tanks 
permits almost continuous production. The machine is avail- 
able in several types and power specifications. Stainless steel 
or other metals are obtainable if required. The unit can be 
cleaned quickly when frequent changes are desired in shade or 


type of product processed. Maintenance costs are unusually 





low 


Write or telephone tor prices and further information. 








J.M. LEHMANN COMPANY, Inc., Lyndhurst, N. J. 
or 
The R. P. Anderson Co. Halsell Brokerage Co The Moore Drydock Co Wm. B. Sanford, inc 
2503 W. Mockingbird Lane 310] Walnut Street Ft. of Adeline Street 601 West 26th Street 
Dallas, Texas Denver 5, Colorado Oakland 23, California New York, New York 
Harry A. Baumstark & Co Harry Holland & Son, Inc Morton-Myers Co E.C. Swift Co 
6801 Arsenal Avenue 10600 Puritan Avenue 220 E. Missouri Avenue 3537 Lee Road 
St. Louis 9, Missouri Detroit 38, Michigan Kansas City 6, Missour: Cleveland 20, Ohio 
Duncan Equipment Co The Hoshali Company Rawdon Myers Agency Webster Equipment Co 
506 Broadway 1414 Morningside Drive, N.E Roselawn- Roger Bidg 549 W. Randolph St 
Seattle 22, Washington Atlanta, Georgia Cincinnati 37, Ohio Chicago, lilinois 
Sada y Himes S.A., Apartado 911, Padre Mier 1250 Pte., Monterrey, N.L.. Mexico 
See our advertisement in Chemical Engineering Cz ‘alog 
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“PEERLESC 
PUMPS 


BET!" 


Pump Buyers are saying this 
about Peerless Process Pumps— 





i 


ay tan fo Werk 
ANDO CHEMICAL CORPORA 
Pump Division 


. CALIFORNIA and INDIANAPOL'S 8B. INDIANA 





FOOD MA NE 














ANGELES 
St 


Piants: LOS 





Offices New Yor ; San Francisco Ciwcago. Fresno. Los Angeles Plaunwview 


‘Bistetesters im Principal Cities Consul! your telephone directory 


HERE ARE 4 CONVINCING REASONS 























THEY OFFER the type of 
quality construction that 
measures up to any stand- 
ard. Continual checking at 
every stage of manufacture 

1arantees the buyer per- 
ormance he can count on 


in the field. The best! 


THEY PROVIDE the per- 
formance you expect and 
pay for, backed by actual 
operating records of Peerless 
pumps in installations like 
yours. Durability, depend- 
ability, efficiency —all 
proved in service. 


THEY MEET exactly every 
—_ ing requirement, 
1andle any job in your sys- 
tem that calls for a pump. 
The complete Peerless 
range offers all types of 
chemical process pumps, in 
all sizes and frames. 


AN EXAMPLE of Peerless 
research is this recently 
released bulletin on the 
effects of radial loads in 
process pumps, “MECHANI- 
CAL CONSIDERATION IN 
Pump Desicn.” Request 
Bulletin No. EM-79. 





Visit Us in Booth 831 during the CHEMICAL SHOW 





For more information, 


CHEMICAL ENGINEERING PROGRESS, (Vo!. 55, No. 8) 


turn to Deta Service card, circle No. 35 
August 1959 


127 





Welcome > future meetings 
university + Washington, D. C., Dec. 4-7, 1960. Statler 
Tech. Prog. 


Hotel. A.I.Ch.£. Annual Meeting. 
D. O. Myatt, Atlantic Research Corp., 


& Chmn.: 
Alexandria, Va 
1] mica ress Tentative Program framework: Chemical En- 
; and Educa 
; : 4 Assist 





for papers: July 5, 1960. 
La. nanan 1, | Hotel 
Meeting. Tesh. 








Cleveland, O., May 7-10, 1961. Sheraton- 
Cleveland. A.1.Ch.£. National Meeting. Tech. 
Chmn.: R. P. Dinsmore, Goodyear Tire 

& Rubber Co., Akron 10, O. 


Unscheduled Symposia 


Correspondence on proposed papers is invited 
Address communications to the Program 
Cavemen < % with each symposium below 
te Opti Design of Process 
pe anne dl Chen-Juns Huang. —_ of Chem. 
Eng., Univ. of Houston, Cullen Bivd., Houston 
4 Texas. 
Solar Energy Research: J. A. Duffie, Director 
of Solar Energy Laboratory, Univ. of Wis- 
consin, aadieen, Wis. 
t Ch of Solvent Ex- 


a 5-day “eurriculum”’ traction: G. M. Beyer, Dept. of Chem. Ene. 


Univ. Mo., Columbia, Mo. 


valuable to you and your job Process Dynamics as They Affect Automatic 
Des Piaines, Il 


At the 27th Exposition of Chemical Industries you can see Ohio State U. Columbus, O. B. Dryden. 
and learn more about newest developments in your industry Nuciear Resster Overati R. L. Cummings 
than is available through any other channel. me ee — 
Drying—R. E. Peck, Il. Inst. of Tech. 330 So. 
Federal, Chicago, Il 























Under one roof you'll find over 500 exhibits—ways to cut 
costs, increase production, step up plant efficiency and Rather \afesmetion 

improve your own products. There will be displays of wi re 

lant and process equipment, instruments and control ae Se 

P ; P . equip , , om, 1. Obtain four copies of “Proposal to 
material handling and packaging equipment, new and im- present a paper before the A.I.Ch.E.,” plus 
roved i peci secti ; one copy of “Guide to Authors” from 
P materials, plus » al ‘ ions for chemicals and Secretary, A.I.Ch.E., 25 West 45th St., New 
laboratory equipment and supplies. Compare, judge new | York 36, N. Y. 


developments in your fields of interest. 2. Send one copy of completed form to 
Technical Program Chairman for meeting 
Whether your responsibility is managemen selected from above list. 

: y h a bi tag = ag — t design, produc 3. Send another copy to Norman Morash 
tion or research you will be fortified with new ideas and Titanium Div., Natl. Lead Co.. So. Amboy, 
better prepared to cope with tomorrow’s problems. A visit N. + Chmn. a — 

tae. ‘ . 4. Send third copy to itor, emica 
to the Exposition will be one of the most profitable invest- | Engineering Progress, 25 West 45th St., New 
ments you have ever made. York, 36, N. Y. Paper will automatically be 
considered for possible publication § in 


Set these dates aside now—and bring your key associates. A.|.Ch.E. Journal. 
5. lf desired to present paper in a 


@ 220 selected symposium send fourth copy to 
chairman of the symposium. 


sition OF CHEMICAL INDUSTRIES 6. Prepare six copies of manuscript. 
Send all six to Symposium chairman or the 
. Y. COLISEUM - NOV. 30—DEC. 4. aaa eae Samerne lala 


Management: International Exposition Co., 480 Lexington Ave., New York 17, N. Y. 








For more information, turn to Data Service card, circle No. 46 For more information, circle No. 70 > 
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CAN KELLOGG’S RESEARCH IN 


FLUIDIZAT 


IMPROVE YOUR PROCESSING? 


Fluidization is a remarkable processing 
technique whereby powdered solids 
such as catalysts, ores, and other gran- 
ular or crystalline materials can be 
made to flow like fluids and reacted 
with liquids or gases in a continuous 
process stream. The M. W. Kellogg 
Company has made important contri- 
butions to this technique. 

The practical worth of fluidization 
is demonstrated twenty-four hours 
every day in the hundreds of fluid 
catalyst cracking units used in petro- 
leum refineries all over the world. In 
many projects, Kellogg has been re- 
sponsible for both process design and 
engineering and construction. 

Today, fluidization is not limited to 


THE M. W. KELLOGG COMPANY 





petroleum refining. Through Kellogg's 
continuing program of research, the 
technique now offers processing im- 
provements and economies in many 
other areas. Outstanding examples are 
in the chemical, nuclear, and metal- 
lurgical fields—wherever large-scale 
endothermic or exothermic reactions 
demand exacting temperature control. 

Kellogg’s research facilities are at 
your disposal to help you find satis- 
factory answers to process problems 
through fluidization or other advanced 
techniques. For the complete story of 
Kellogg’s coordinated engineering, 
procurement, and construction 
service, write for “Planning the 
New Plant for Profits” 


711 Third Avenue, New York 17,N.Y. A subsidiary of Puliman Incorporated 


Offices of Kellogg subsidiary companies are in 
Toronto, London, Paris, Rio de Janeiro, Caracas, Buenos Aires 








» PLANNING 


: PROETTS 


Off-shore oil rig shows modern 
techniques. Derrick at left 
drills two wells at the same 
time. 


Detailed close-up of a full-scale model of the Soviet’s 
famous dog-carrying Sputnik. 





One of the many illustrated panels showing Soviet chem- 
ical and nuclear technology. 


interested Americans study Soviet Sputnik dis- 
play in front of one of many giant panels extoil- 
ing industrial might of USSR. Top: the solar 
satellite. Below left: dog-carrying chamber in 
Sputnik, center. 
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cep Camera 


Soviet Exhibition of Science, 
Technology, Industry and 
Culture held in New York’s 
Coliseum 


Huge crowds of curious Americans 

flocked in recent weeks to New York's 

Coliseum to see for themselves 

the industrial and scientific accomplish- 

ments of the USSR. Here, CEP shows 
One of many models at the show showing the 


nuclear technology of the USSR. This one is a some of the highlights. 
fast-breeder reactor. 


Giant butadiene plant model was a major 
industrial feature of the show. Above, visitors 
hear a description of the plant seen in full 
from the feed end. Left, the central unit of 
the plant complete with colored lights to 
simulate flow. 


OY eases 
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E> meeting preview 


St. Paul 


23 sessions 
in four-day 
schedule 


Sept. 27-30th 


Know your authors >) 


Monday 
Morning 









Zeieny Cadwell Duwell 


& 


Monday 
Afternoon 


» 


Efferding Treybal 


Wweisman 
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Jebens Johnson Boudart 





_—* 4 
Parker Collins Tucker 





Two renowned guest speakers will be 
among the leading attractions at St. 
Paul (Sept. 27-30). At luncheon on 
Tuesday, Dr. C. W. Mayo of the 
famous Mayo Clinic in Rochester, 
Minn., wll speak on Health, An Instru- 
ment for Peace. The traditional Ban- 
- on Tuesday evening will be ad- 
ressed by Wernher von Braun, of 
Redstone Ballistic Missile Base, Hunts- 
ville, Alabama. Von Braun's topic has 
not yet been announced, but his 
eminence in the field of rockets and 
missles assures a good talk. 





Dahistrom Wrotnowski Amundson Penney Trambouze Bondi 


Rushton Kuhn Soderberg Hitchcock 





Tuesday 
Morning 


» 


Wednesday 3 
Morning | 


» 


Plant Trips 

Monday: 

M-l1_ Archer-Daniels-Midland 

M-2 Toni Company 

M-3 Minnesota Mining and Manuf. 
M-4 Remington Rand Univac 


Tuesday: 
T-5 Commander-Larabee Millin 
T-6 Univ. of Minn.—Chem. Eng. 
T-7 Minnesota Mining and Manu- 
facturin 
T-8 Great Nort Oil 
continued on page 134 





Kitchin Martin Fisher Harmon Bloch Kenny Piret 


2 





Kevorkian Heath Mason Wright 





Simkin Starling Eakin 





Metzner Lopez-Ramos_ Tuthill 


Tuesday 
Afternoon 


v 








Cornell Knapp 






McDonald 


Wiley Mason 
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PUMPAGE 


Goulds news about pumps for process industries 





Rocket's red roar 


After the countdown—a roaring and 
soaring! The fuels that make rockets 
roar contain highly abrasive solids, ig- 
nite and burn rapidly with the slightest 
contact with air or oxygen. Handling 
them is a me tempera- 
tures rum as high as 550° F. For one 
government installation, Goulds devel- 
oped a vertical process pump with an in- 
ert gas chamber that is as a barrier 
between pumpage and ae shaft 
seal. Gas pressure is maintai by an 
automatic purgerator slightly above 
suction inlet pressure to insure no con- 
tact between the mechanical seal and 
the abrasive solids. This pump has been 
found so broadly applicable that it is 
now a standard model in our line. 








Cast-iron bedplates 


A rigid well-grouted bedplate under your 
pump and driver is the first requirement 
or trouble-free operation. Accordingly, 
Goulds furnishes rigid corrosion-resistant 
cast-iron bedplates as standard at no 
extra cost. Goulds special camber 
top prevents accumulation of corrosive 


GOULDS | 


Now ...a centripetal pump! 


A unique use of centripetal action lets 
Goulds Fig. 2520 handle liquid, air, or 
liquid and air! The centrifugal force of 
the impeller separates the liquid from 
the lighter air, which accumulates at the 
center of the impeller and casing. The 
liquid, circulating at the ing periph- 
ery, is directed (by centripetal action) 
toward the center, pushing the air ahead 
of it and through the disc . Once 
primed, this pump stays primed! It can’t 
air bind—even with loops or leaks in 
your suction line. Handles foaming solu- 
tions and emulsions easily. You can use 
it for almost anything: as a scavenger, 
for transfer work, for cleaning up, for 
ilot plant work. Ask for Bulletin 725.6 
or all the details! 





liquids. The camber design with its large 
accessible grout hole at the high point in- 
sures complete fill-up of bedplate cavity 
with grout. This economical design, jig- 
drilled for pump and motors, provides 
integral motor pad, eliminating costiy 
separate motor base. 


@ PUMPS 





Latex: Handle with Care 


Before synthetic latex can become the 
bouncy consumer products you see here, 
it must be a fairly instable liquid, able to 
gel or coagulate easily. For that reason, 
a pump must handle latex gently or the 
impeller will clog and have to be cleaned 
frequently. Such a pump is the Goulds 
Fig. 3715—six of which are presently 
being used by a rubber manufacturer to 
transfer latex from storage tanks to tank 
cars and in the latex concentrator line. 
A semi-open impeller allows a minimum 
of mechanical shock or friction at opti- 
mum efficiency. Normal! cleaning opera- 
tions are performed easily, because the 
casing cover and impeller can be easily 
removed without disturbing pipe con- 
nections. Bulletin 725.4. 





Get all the news monthly — FREE! 


If you've liked reading about the new 
designs and applications of pumps as 


presented on PuMPaGE, then you'll ap- 
preciate getting a sister publication, 
GouLps News, mailed to you free every 
other month. GouLDs News is a 4-page 
newsletter that highlights new develop- 
ments in pumps and profitable ways that 
they are used. You can add your name 
to our mailing list by merely writing, on 
your lette:head, to Goulds Pumps, Tne , 


Dept. CEP-89, Seneca Falls, N. Y 


For more information, turn to Data Service card, circle No. 15 
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St. Paul Meeting 
from page 132 
Wednesday: 
w-9 Archer-Daniels-Midland 
W-10 Great Northern Oil 
W-11 St. Paul Ammonia Products 


Ladies Program 

Monday the program begins and 
includes: a tour of e St. Croix Val- 
ley; a boat trip on the St. Croix River; 
luncheon at the famous Lowell Inn; 
luncheon at the Town and Country 
Club; the Banquet; and much more. 


Weaver Lyndall Nelson Vance 








Braham Lieberman  Rosinski Englehart Gruntfest 





Shenker Lyman Scala 


Wednesday 
Afternoon 





Ruud Pigford 





Carberry Bebbington Thayer 


Teetze! Williamson Abbott Maddox _—Pellitti 





# 

" BIG NAMES 
* Choose H&T for 
& 


Water Treating Equipment . 
American Cyanamid 


Jecques Wolf 
Olin Mathieson 
Solvay 

Tenn. Eastman 
Rohm & Hoas 
Royce 

Stouffer 


Complete plants for 
demineralization, de- 


alkalizing,  clarifica- 





tion, silica removal, 
water softening, iron and manganese removal. Send 


for catalog or ask to have field representative call. 





HUNGERFORD & TERRY, INC. 


CLAYTON, NEW JERSEY 
ue Over 50 years’ experience 


ECE EB eB See eB eee eee we 
For more information, turn to Data Service card, circle No. 69 
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Need @ rotary joint? | 









TYPE ¢ 


Patent 
No. 2,836,439 





‘ 


=it’s BARCOI!I 


For countless applications, Barco’s new Type C 
Rotary Joint will give you the best cperating records 
you've ever had—and for LESS COS 

“CRACK-FREE” CHROME PLATED - - stand- 
ard Barco feature. Minimizes corrosion, friction, 
wear. Stainless steel spring also standard 

RESISTS SEAL RING BREAKAGE—The spherical seal 
ring is under compression, not tension, loading. Self- 
adjusting for wear. Seal withstands shock loads 
and alternating hot and cold service. 

WIDE SPACED BEARINGS—Two, instead of one... 
increased bearing area. No lubrication required. 
Lowest friction. 

200 P.S.1. STEAM RATING— Heavy duty service at 
no extra cost. Eight sizes, 14" to 3". Send for new 
Catalog 310 today. BARCO MANUFACTURING 

ae CO., 560) Hough Street, Barrington, Illinois. 














For more information, turn te Data Service card, circle No. 4 
CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 8) 





5 “Fe “Sr 


CHE! 





an BB tld ets 





>< oe 


ell beatin! ed « 


Building new horizons in the process industries... 


ALL THE HYDROGEN YOU NEED—ECONOMICALLY! 


Name the quantity of hydrogen you need and 
the purity required. Tell us what the feedstock 
will be. Then let J. F. Pritchard & Company 
determine how to get all the hydrogen you 
need at lowest possible cost. 

Pritchard design and construction follow 
an integrated pattern, focused on one central 
theme: our experienced engineering team is 
devoted to balancing the factor of low initial 
cost against those of plant efficiency and op- 
erating cost. Desire for minimum production 
cost dictates processes and operating condi- 
tions which achieve maximum return per 
dollar invested. We, at J. F. Pritchard & Co., 
call this concept “Good Financial Design.” 


Whether you would like to derive hydrogen 
from refinery gases . . . to reform natural gas 
or propane .. . or to rely on electrolysis for 
carbon-free hydrogen, we can fit the plant and 
process to your available raw material. Let us 
show you how to get all the hydrogen you 


need, at lowest possible cost. 


oom ur. Pritchard co. 


4625 Roanoke Parkway, Kansas City 12, Me. 


“ae 
< SID 
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> A.LCh.E. candidates 


The following ia a liat of candidates for the 
designated grades of membership in AJ.Ch.E. 
recommended for election by the Committee on 
idmiasions, These names are listed in accord- 
ance with Article III, Section 8 of the Conati- 
tution of AJ.ChE 

Objections to the election of any of these 
candidates from Members and Associate Mem- 
hers will receive careful consideration if re- 
ceived before September 15, 1959, at the office 
of the Secretary, ALCh.E.. 25 Weat 45th 
Street, New York 36, N. Y. 


MEMBERS 


Bosworth, Cyrus M., Syracuse, N. Y. 
Brown, Robert Bruce, Brevard, N. C. 
Christiansen, Robert M., Granville, Chie 
Clauson, Frank A., Roslyn Heights, Y. 
Dobucki, Leonard J., Frederick, Md. 

Duff, Barrett S., Whittier, Calif. 

Everson, Carl H., Elmhurst, Ill. 

Finneran, James A., Jr., New York, N. Y. 
Gould, Merle L., Baton Rouge, La. 

Griffin, Harold A., Copperhill, Tenn. 
Hegarty, Allen G., Springfield, N. J. 
Hurmence, Howard, Morristown, N. J. 
Jarratt, Pat, Jr.. Kansas City, Mo. 
Johnson, William Charles, Kalamazoo, Mich. 
Jones, George Ellis, Jr., Export, Pa. 
Jones, Thomas L., Somerville, N. J. 
Kanter, Carl V., Los Angeles, Calif. 
Knowlton, Dana S., Plainfield, N. J. 
Lewis, Robert C., Plainfield, N. J. 

Lilly, Edmund D., Houston, Teras 
Lindberg, F. H., Memphis, Tenn. 

Lottes, Henry C., Miamisburg, Ohio 
Martin, J. Ivan, Maringouin, La. 

Matthew, Christian J.. San Francisco, Calif. 
Michel, Laurent, Baytown, Texas 

Paladino, Hugo R., Melrose Park, Ill. 
Sineath, H. H., West Chester, Pa. 

Smith, Raymond V., Texas City, Texas 
Spencer, R. Bruce, Jr., Pine Bluff, Ark. 


Stedwell, Marion J., Richland, Wash. 
West, John B., Stillwater, Okla. 
gs 2 Le a &., Jr.. Borger, Texas 
Wilt, Daniel S., Westfield, N. J. 
Woods, jokn M., Lafayette, Ind. 


ASSOCIATES 
Abrams, Lawrence M., Brighton, Maas. 
Abramson, Harold Ira, Brooklwn, N. Y. 


Adcock, Lawrence D., New Orleans, La. 
Alia, Dominic, New York, N. Y. 
Anderson, Douglas, Crys hal Lake, m, 
Anderson, Lowell B., pte Texas 
Appleton, David E.. Denver, Colo. 

Ault, Lawrence H., St. Clair Shores, Mich. 
Baker, Gary L., Caldwell, Kansas 
Balynsky, George, New York, N. 


y. 
Bambara, Salvatore Eugene, Brooklyn, N. Y. 


Barco, Samuel U., Louisville, Ky. 
Barnes, Carlton, it, Clinton, lowa 
Barron, Charles H., Jr. Seneca, 8. C. 
Bates, James E., Port Neches, Texas 
Benoit, G. J., Jr.. San Anselmo, Calif. 
Berezny, Johnny, LaSalle, 

Can. 
Bergougnou, Maurice A., Linden, N. J. 
Berry, Leonard M., New Gloucester, Maine 
Birenbaum, Herbert A., Philadelphia, Pa. 
Bizzell, Gary D., Ripley, Tenn. 

l, Cart D., St. Mo. 

Roger, Cambria Heights, | ie 2 
Bonnet. Fi Fred W., New York 
Borom, W. yt N. Chartesion. & C. 


Brierley, Ronald H., Hyattsville, 

Brodeske, James E., Joliet, IU. 

Brown, Merton io New York, = y. 
Brown, Richard J., Schwenkeviile, 
Brugger, Harvey B.. New York, N. Y. 
Brumer, 
Buatti, Albert U., 


Burton, “Donald H., Jr., Elemere, N. 


Busha, George Donald, BE. Longmeadow, Mass. 


Campbell, Robert George, Port Arthur, Texas 
Campbell, Robert H., Turtle Creek, Pa. 
Cappers, Murray A., Jr., Milton, Mase. 


Montreal, P. Q., 


Carroll, Deeele M., Milwaukee, Wisc. 
Castleberry oy Nederland, Tezas 
Chae, Y “Be on City, S. 
Chakich, I Philip, Bessemer, Mich. 

¥ Jr., Waco, Texas 
Clevenger, William Ww. ers Tenn. 
Coffey, Bob, Longree 
Coffin, Richard Wilmington, Del. 
Corbin, Richard w.. Baton ay | oe 


Couch 
Cox, Harold A., Jr., Rochester, Y. 
Cozine, Chauncey G., Ill, New vie Ms Ze 


Curley, Jerome K., Buffal lo, N. 
Dahri . Donald W., Glen Ridge, N. J. 
Davee, rt, Marion, Il. 


Delaware, William M.., 
Delorme, Raymond V., W. Warwick, R. /. 
— E. P., Jr., Pittsburgh, Pa. 
jer, Raymond F., Springfield, Mass. 
Dodd, Lawrence G., Bellevue, Wash. 
. Emory J., W. Chicago, I. 
. Peter R., Montreal, = Q., Can. 


Eagle, Edward B., Bayside, Y. : 
Eazzetta, Dominick A., Hcohland Falls, N. Y. 


Elis, 

English, Howard T., Jr., , 
Erwin, Terry Waters, La Porte, Texas 
Eschner, Ridley Park, Pa. 
Eschweiler, J. C., Milwaukee, Wise. 
Eubanks, Ray A., Jr, Groves, Texas 


Faller, James G., Wilmington, Del. 


m. 

Ficratein as ae, Jas. ‘, D. 
ierstein, Aaron R., ing, N. Y. 

Theodore M Uniontown, Pa. 

Fleaiil Arthur C., Peckville, Pa. 
Fiorentino, Anthony, Brooklyn, N. Y. 

Fischbein, Robert, Bronz, N. Y. 

Foushee, Charlies L., Kansas City. Mo. 
Fox, George Lewis, Jr., San Francisco, Calif. 
Foy, James F., Port Sulphur, La. 

Frame, Dennis M., Charlottesville, Va. 
Francis, Eddie E., Texas City, Texas 
Franklin, John P., Bronz, N. Y. 

Fried, Alvin, New York, N. Y. 

Friedman, Paul A., Denver, Colo. 


continued on page 138 
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food and drug processing. 


In addition to special designs, Hubbert makes an at- 
tractively priced line of standard tanks and steam- 
jacketed kettles. We invite your inquiry for price lists. 


METALS INCLUDE: 

*® Stainless Stee! 

© Titanium 

© Nickel 

°® Monel 

*® Inconel 

Fabrication to 1956 
A.S.M.E. Code 

Special vessels, such as 
this retort kettle, either 
vacuum or pressure op- 


eration; fixed or porta- 
ble styles. 


Craftsmen in Non-Corrosive Metals Since 1903 
ah: 3-3 2S Bcitimore 24, Md., U.S.A. : 


KETTLES AND TANKS | 


Our Industrial Division, with over 50 years experience, 
designs and produces top quality kettles, tanks and 
vessels of NON-CORROSIVE METALS for chem'cal 














Cable Address: *‘Hubbert"’ 





For more information, turn to Data Service 
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Schulte and Koerting 


2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 


BS NEEDA 
PROBLEM-SOLVING 
PUMP ? 





Engineers, maintenance 
supervisors and plant super- 
intendents with pumping 
problems swear by SK 
Rotary Gear Pumps. In 
case-after-case SK Pumps, 
used as original equipment 
or as replacements, have 
solved “in-service” difficul- 
ties and have given years 
of maintenance-free service. 
What these pumps have 
done for others, they can 
also do for you. 


New Bulletin G-1 gives full details on standard 
SK Gear Pumps. Write for your copy. 


COMPANY 


Phone: MErcury 9-0900 


JET APPARATUS * ROTAMETERS + GEAR PUMPS + VALVES + HEAT EXCHANGERS 


For more information, turn to Dai Service card, circle No. 28 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 8) 











CHE 








Valve sealed with VITON' still gives positive 
shutoff after 1 year in benzene line 





VITON synthetic rubber doesn't swell in the presence of benzene. In these valves at 
Richfield Oil Company, it has performed well for over a year. Cutaway photo of the 
vaive, right,”"shows how VITON is used as O-ring and primary seat material. 


SYNTHETIC 


86. uv. 5. pat. OFF 


Better Things for Better Living . . . through Chemistry 


Here you see a pair of General Duo-Seal 
Valves in benzene service at Richfield Oil 
Company’s Wilmington, California, Refin- 
ery. For more than a year these valves 
have depended on reliable Du Pont Vrron 
synthetic rubber parts to assure positive 

hutoff. Vrron does not swell in the pres- 

ence of benzene and other aromatics; it 
keeps its strength, shape and size—even at 
elevated temperatures. 


Richfield is just one example. Other re- 
fineries have successfully used Vrron- 
sealed valves for handling toluene, xylene 
and blends of these aromatics with other 
petroleum stocks... for 380° F. alkylate 
gas and for propane at temperatures as 
high as 400° F. 

New Du Pont Viton synthetic rubber 
offers this kind of resistance to many types 
of oils, fuels, solvents and corrosive chem- 
icals. Added to this, Vrron shows out- 
standing resistance to high temperatures 
(450° F. and up). It has low compres- 
sion set, high modulus and good tensile 
strength .. . plus resistance to ozone, oxy- 
gen and weathering. 


Such products as gaskets, O-rings, seals, 
coated fabrics, hose and tubing made 
from this new synthetic rubber are setting 
performance records throughout industry. 
Ask your supplier about the application of 
Viron parts in your operation. For free 
booklet describing ViTon, write to: E. 1. 
du Pont de Nemours & Co. (Inc.), Elas- 
tomer Chemicals Dept. Ct.l-8, Wilmington 
98, Delaware. 








ViTON 0-218 














NEOPRENE 
HYPALON® 
VITON® 
ADIPRENE® 
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Howard, Robert E., Hamilton, Ohio 
b> A.LCh.E. candidates  Hunnewell, Keith P., Jr., Sharon, Moss. 
Ito-Flores, Cruz, El Paso, Texas 
Ivashkiv, New York, N. Y. 
from page 136 Jacknow, oa, on York, x. Y. 
Frova, Carl M., S. Attleboro, Mass. on “Ge 
mgt 4 N. > - vir 
orman a ol 
John R., Greenville, Miss. Johnson, Donald H., East Cleveland, Ohio 
Raymond, Merrick, N. Y Johnson, Edlen G., Republic 
Chastes Beth; N. Y. - qennaten, Basta, ©. le a 
x ie C., ‘Pitts: M a Joos. George, = 
Genza 
Glenn H., Dillsbur. Kass, William, White 
Robert, N. Y. Katz, Donald P., Amarillo, 
Gess, E., Kansas City, Kans. Kennedy, Philip J., St. Albans, Vt. 
Giebel, Edmund b N. Kimbrow, John R., Orange, 
Sot, 5 ~ Seem, Gone See Kingsbury, Bob Dee, Creswell, 
bert, Lester James, Jr., Baldwin, N. Y Kirsanoff, Boris J., Chicago, 
Gilbert, Lg N. q Klaben, Arthur S Brookl 
ven, Oak William San Prensinee, Calif 
Glicksman, Joel, Brooklyn, N. Y. 4 'B, Olmey. Texas 
band, Roger, Jackson, Texas Knobeloch, John B s. 
Goldin ee, Y. Ly Edmond G., Lorain, 
re ot agg Se 
Thomas Bethlehem, Donald John, 
Gresham, James C.. Houston, Texas Joseph T., Canonsburg. 
Griffin, Robert A., Anniston, Ala. Krider, Jeme B, Seattle, W 
Grundy, Doyle, Corpus" Chri N. Z — a Comer, 5 
rundy, ‘orpus Christi, Texas Kunii Evanston, 
Gruszecki, T., Savoy, Mass. Kurtz, Melvin H., Bronz, N. Y. 
Hallen, Carle G., Jr. Indian Orchard, Mase. Kyle, Benjamin G., Manhattan, 
” Kai Ni ¥ N. Y. 
Harris, Donald G. Connell, Wash. Lateon." Charles IE. Deertorn,. Mich 
H Patrick A., Charleston, W. Va. lassen, Bensld Rees. Helden, 
Hartens tin Ge Je Brooklyn, N. ¥ ry Re gg Bey +7 
Hartwell, George E., Jr., Mobile, Ala. Legan, Robert W., Richland, 
Erroll B., III, Ley Ga. 1 “ fege., Sertarten. Ohio 
Healy, James C., —ae = Ohio Lerdal, H., Garretson, S. D 
H Herbert S., : Lewis, James H., Jackson, Miss. 
Harold K., Nazareth, Pa. Lieberman, Brookiyn, N. Y. 
, Steven Lewis, New York, N. Y Ligi, Joseph John, Scranton, 
Hendricks, Milton H., ag a. Raymond, 
Herink, John F., Rock ‘yo. Lipuma, James Anthony, Newark, N. J 
ae George H., ac . t- Lomax, Be . ©. aa 
Himes, Frederick Cari, Charleston, W. Va. Lowry, Ivan, Jr., Folsom, La. 
er R., = ee ae Lake, David C., Cincinnati, Ohio 
H : Henry O., Monroeville, Pa. continued on page 140 





New Matheson 


ff” Flowmeters 
ECO MINILAB for Simple, Precise 


@ Linear flow ideal for Measurement of Gas 




















constant flow metering 
@ 0 to 2 g.p.m. and Liquid Flow 
e Hastelloy C and Tefion 
construction . , 
From our experience as a manufacturer/supplier 
e Self-Lubricated of over 80 compressed gases, we have developed a 
new line of Flowmeters that provide a highly 
e Non-contaminating accurate and reproducible method of flow At Po 
measurement. The line, ranging from small Purge trolyti 
@ Can be steam or Meters to laboratory Rotameters is described operat 
chemically sterilized in detail in our new Flowmeter Bulletin ing th 
Ask for Literature © Write for free Bulletin cates 
More 
evapo 
of cau 
x CO ENGINEERING The Matheson Company,Inc,. = [Un 
COMPANY Compressed Gases and Regulators 
12 New York Ave., Newark, N. J East Rutherford, N. J.; Joliet, Ill.; Newark, Calif. 
For more information, circle No. 65 For more information, turn te Data Service card, circle No. 32 
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Giant Buflovak evaporator produces 
50% and 73% caustic for Jefferson Chemical 


At Port Neches, Texas, this 188-ton evaporator for elec- 
trolytic cell liquor goes on stream. It’s a triple effect 
operation—concentrating to 50%, recovering the salt, cool- 
ing the caustic to remove the salt, and then concentrating 
as much as half the caustic to 734. 


More caustic is concentrated in Buflovak 
evaporators than any other kind 

Buflovak installations all over the world total 3,000 tons 
of caustic production per day on a 100% NaOH basis. 
Units are custom designed and built in single, double, and 


triple effects, and range in capacity from 10 to 880 tons per 
day. Buflovak’s complete line of evaporators provides cost 
cutting answers to a wide range of processes. 


Bring your own processing problems to Buflovak 

A completely equipped Customer Service Lab is at your 
service to pre-test your product or process. Skilled engi- 
neers will study your operation and make recommenda- 
tions based on test results, or on your own specifications. 
Write for Catalog 372 on Evaporators, or Catalog 381 on 
the Customer Service Laboratory. 


BLAW-KNOX COMPANY 
Buflovak Equipment Division 
1567 Fillmore Avenue, Buffalo 11, New York 


For more information, turn to Data Service card, circle No. 103 






































O’Quinn, Wayne, Osyka, Miss. Thomas P., Wilkes-Barre, Pa. 
A. I. Ch. EB. candidates mae Y, R., Tonawanda, N. Y. Speck, Gerald E., Americus, Ga. 
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‘an, Spencer, George W., Milwaukee, Wis. 
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Mahler, Frederic H., New York, N. Y. Nema, eae F. Mont. Sullivan, John J., Chicago, 
M . Daniel J., New Haven, Conn. Prestia, Pa. Swalm, Dave C., Baytown, Texas 
Mann, Amba E., Parsons, Kan. I . Harold E., West Columbia, S. C. Ticknor, Franklin David, Port Edwards, Wis. 
Marsalis, James W., Girardeau, Mo. Ragon, Hi Cc. Minneapolis, Minn. Tisdale, Marion E., , Ala. 
L., Amarillo, Texas Sebago Lake, Maine Tenney, Edwin D., Westfield, N. J 
Martin, Robert C., Anaconda, Mont. Range, Walter K., Jr., Portland, Torrisi, Salvatore, N. J 
— Samuel T., Pompton Lakes, N. J Rausch ” ‘Ir. Homden. Conn gum, &. Sy Jr. Ark. 
Arthur, Mt. Vernon, Wash. Bay; Joel. Brooklyn, N.Y. Truesdell, td C. Jr. Winnetka, Ml. 
Mathiesen, James Ore Reeves, William Ro Louisville, Ky. Turnbull, James A., itl Orange, N. J. 
sagee, Bowed Bo moe, oS. Regan, Thomas J.” Medford, ‘Mase Visser, Melvin J., Grand Rapids, Mich. 
McCartney, John R., North Tarry N. ¥ > Merman Icha, Belinive, Mish. ” , 
MeClary, fer — Renn, W. Bugene, Potedam, N.Y. Voss, L.. Whittier, Calif 
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McDonald, O. B., Jr., Bethlehem, Pa. Roenicke, Wi ae oo Mich. Ww oseph W., Foxboro, Mass. 
McDonald, innipeg, Man., Canada Rohr, M Wg . Thomas E., Rochester, N. Y. 
McKenney Va. Emly ad ~~ ™. McComb Garland G., Chattanooga, Tenn. 
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a fast, convenient source for ay 
Safely and a 
SIGHT GLASSES efficiently handles... : 
. *_*¢ J 
We can supply perfectly true circles, precision- © CORROSIVES © ABRASIVES P 
ground from heat-resistant polished plate glass. © CERES SLUMS =. © CANES o 
Used by chemical companies from coast to coast Operates on a principle designed to eliminate all at 
—resist clouding, pitting, chemicals (except contact of moving parts with the material being co 
HE and str h y ha i , tions) P pumped. A tube is threaded through the pump body on 
ong not caustic solutions). pte it is subjected to the a y= : siz 
: . double rotor. The result is a smooth flow of liqui 
Squeres, rectangles i odd shapes in 8 thick. or gas through the tube. Ideal for jobs where corro- to 
nesses (%*” to |”), sizes up to 24” x 60”, also sion, contamination or abrasion is a problem. Two Tt 
available for immediate shipment. Write, wire —— 54 A. 185 agen = pee, Sens. Arai ce! 
or phone for bulletin or quotation. = pa ber aging Fn Woh, Speen cones de 
: 
4 ~*~, SOC SSESEEESEEEEEEEH EEE EEE EEE EEE rec 
SWIFT Glass LtuWtou For dealers in your area contact dis 
1018 Rosine St. h 
— st wondoant " : omen Houston 19, Texas na 
HE c NY in 
8 Glass St., Elmira, N.Y. —_— 
— oe. 
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> local sections 


Fossil vs. nuclear fuel, 
legal problems, at 
local sections 


feet. Therefore, since the 
exists that the reserves will be de- 
pleted, atomic power becomes im- 
eee inp ee egebeleet Sane 

ion of uranium produced in the 
United States last 


bility 


ear is 1.8 times 


the heating value of all the known re- 
serves of oil, gas, and coal in the 
country.) 


At present to allow peak consump- 
tion, excess gas from Texas is kept 
in exhausted gas wells in Michigan. 
The gas piped in from Texas is stored 
underground so that peaks of gas 
usage during which the consumption 
que Seer on be irae 
of. As it is, winter 65 million 
cubic feet were withdrawn from 
storage in Michigan. On a heat con- 


tent is, gas is now the cheapest 
fuel in Michigan, 

Some comparative data on wells 
being drilled follows: 


12,000 220-260F Gulf Coast 
1200 63-65 F Michigan 
4000 120F Michigan 

Pressure vs. depth 

12,000 ft. 6000-7000 Ib./sq. in. 
4000 4000 Ib./sq. in. 


Use of nuclear power reactors is 
approximately ten years away in this 


combustion fuel supplies, making 
atomic reactors economical. Present 
commercialization is small, since 
economic considerations and reactor 
size restrict the use of atomic reactors 
to large power stations and vehicles. 
The e led program, however, is 
cen on research and testing to 
develop reactors for future use. 

Continual litigation, ranging from 
recent local damage suits to union 
isputes and anti-trust legislation, has 
had a great impact on the chemical 
industry with respect to both cost and 
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optimum operation can be reduced 
to mathematical formulae. Local opti- 


controls are then i to 
i um operation. Central 
ing of essential data follows, and 
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Engineers’ status 


Engineers do not have the status 
in Germany that they enjoy in this 
country, H. Winnicki told Charles- 
ton Section (N. R. Kouba) in April. 


ive of E 

e will have no trouble getting along 
in Europe. 

continued on page 142 
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“Expediency: 
when time 
is more precious 
than gold 
(or platinum)’ 


BY JULES P. KOVACS, V.P., 
PUROLATOR PRODUCTS, INC. 





Au. Pt. 





There’s more than one way to 
skin a cat... or filter a chemical that 
As an example, here’s a problem we 
recently licked in developing a diffusion 
plate bed support for a highly corrosive 
5 reactor, operating at 
very high temperatures. 
Pore size had to be 25 
port 20 psi. And it was needed in a hurry. 
Now, anyone who knows filters could 
pick metals for such a job. The obviously 
was, it was impossible to obtain a fine 
enough inconel screen. Of the only other 
metals that could withstand the corro- 
ture strength; platinum was too weak 
without support and too costly, though it 
did offer the high temperature strength 
that’s where Purolator’s special capa- 
bilities came into play. 
Our engineers solved it by combining 
able-—150-with a fused facing of porous 
gold powder to reduce 
pore size to the specified 
ported by inconel grids. 
Problem solved. Cus- 
tomer deadline met. 
end there. Purolator engineers immedi- 
ately set about to find a way to take 
advantage of standard inconel mesh 
plications. This is how 
we do it: inconel metal- 
lic edge type units are 
equal thickness are 
punched out. One is 
rotated 90° from the other and fused by 
fully controlling the amount of fusion 
material, we produce the exact pore 
size required. Simple? 
ical of Purolator’s complete service for 
special jobs. We live with challenges all 
the time. Want to read about some? Our 
tion” is just off the press and it will be 
interesting reading. Send for your copy. 
Filtration For Every Known Fluid 
PRODUCTS, INC. 
Rehwey, New Jersey ond Terente, Onterie, Conede 
For more information, circle No. 79 


fights any attempt to tame it. 

SS gaseous fluidized bed 
| ! microns, able to sup- 
ideal medium would be inconel. Trouble 
sive action, gold lacked high tempera- 
and corrosion resistance needed. And 
the finest mesh size of platinum avail- 
25 microns — and sup- 
But the story doesn’t 

economy for similar ap- 

sliced in two, and two of 
Purolator’s exclusive process. By care- 
It’s not simple, of course. But it’s typ- 
brochure called “New Roles for Filtra- 
PUROLATOR 
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E> local sections 


The Detroit Section (Clifford Arm- 
strong ) mas been asked for its assis- 
tance in the preparation of a hlet 
on the Chemical industry in the De- 
troit area. The phiet will be put 
out by the Institute for Economic 
Education, in conjunction with the 
Detroit School Board as part of a 
series on the general subject “What 
Detroit Workers Do”. 

The development of competitive 
fuel cells within ten years was pre- 
dicted by Harold R. Schmidt, at a 
joint meeting of the Columbia Valley 
Section (B. F. Judson) and the local 
ACS section in June. Intense interest, 
he said, in fuel cells as possible com- 
petitors for chemical and solar bat- 
teries, and for thermoelectric power 
units, has been spurred by unique 
power needs for commercial and 
space use. Work is underway at GE 
to develop a new type of energy con- 
version system, he said. Some of the 
problems associated with building an 
ideal cell have led to the development 
of a Redoxcell in which the hydrogen 
and oxygen react with intermediate 
compounds rather than directly. Sub 





fuel cells, when perfected, would have 
energy conversion efficiencies as high 
as 50 to 60 percent. 
) A jet os which costs $5 mil- 
ion is ht on an engineerin 
drawings a specification basis thus 
exhibiting the confidence airlines have 
in their industry engineers, the At- 
lanta Section (L. M. Wylie) meeting 
in June was told by Fred Schwaem- 
mle, Delta Airlines. He talked on 
engineerin and accomplish- 
ments of aviation industry. 
Also oe 

A breakthrou in engi 
technology is ~" PW. Town. 
send, Jr. told the National Capital 
Section (Joseph L. Gillman) in May. 
Townsend, assistant director, Goddard 
Space Flight Center, NASA, went on 
to say he thought we would get the 
breakthrough... Future trends on util- 
ization of natural liquids was dis- 
cussed at the Section (R. 
C. Harrison) April meeting. Speaker 
was W. N. Hagler, Refining Division, 
Cities Service Oil ...D. L. Katz 
sented various theoretical ais 
tions concerning finned tube heat 





a 

jet 
for 

every 





Corrosive fluid handling problem? There’s a Jet-Vac ejector that will 


solve it efficiently and at low-cost. 


Like this 3-stage Jet-Vac ejector, for example. Its stainless steel 
constructon affords better internal and external corrosion resistance, 


lighter weight. 


Jet-Vac ejectors can be made with super alloys, many other special 
corrosion resistant materials which give a new measure of protection for 


handling corrosive fluids. 


WHAT'S YOUR EJECTOR PROBLEM? Write today for free fact-packed 
folder, with full information on our many services. 


SET-VACT 


THE JET-VAC CORPORATION 
400 Border St., E. Boston, Mass. 
LOgan 7-2200 





Steam Jet Vacuum Ejectors * Steam Jet Thermo-syphons 
Hydro Jet Ejectors * Thermo Compressors + Special 
Process Jets * Mixing Jets * Draft Inducers * Vacuum 
Refrigeration * Barometric and Surface Condensers « 
Venturi Desuper Heaters * Fume Scrubbers. 


A MEMBER OF ARTISAN INDUSTRIES 





For more information, turn to Data Service card, circle No. 52 
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transfer to the Central Ohio Section 
a H. Oxley), and Roy Corby, 
Battelle, part of a seven man team 
that went to Lebanon to aid the In- 
dustry Institute of Lebanon told 
of his experiences during two years 
in that country... The field of clari- 
fication and purification was covered 
at the May Pittsburgh Section meeting 
(V. N. Hurd). C. P. Blakeley, Hagan 
Chemicals & Controls, was guest 
lecturer . . . H. M. Corley, assistant to 
vice president for research, Armour & 
Co., talked to the Wisconsin Chemical 
Engineers Society (Grant P. Lawless) 
in May on market research as applied 
to ct devel t... Effects of 
radiation on the human system, and 
responsibilities of professional men in 
the matter of fear of radiation hazard 
as a community problem, were dis- 
cussed by W. D. Claus at the Chemi- 
cal Engi Club of Washington 
(Bill Watkins) April meeting. Claus is 
with AEC as special assistant to the 
director, division of biology and medi- 
cine... Plant tours taken by several 
sections within the past months: West- 
ern Massachusetts Section (J. F. Flan- 
agen) saw Shawinigan Resins in May. 


firm makes polyvinyl butyral, 
polyvinyl acetate alcohol, and 
copolymers . . . Standard Oil Re- 


finery’s new No. 5 pipe still, a 68,000 
B/D crude distillation unit, was in- 

ed in June by Alton-Wood River 
Section (A. W. Frazier) members . . . 
Annual plant trip of New York Sec- 
tion (Clem Labine) took them to 
American Cyanamid’s Bound Brook, 
N. J. plant . . . Western New York 
Section (Reed E. Garver) had a look 
at the new State Power Authority 
Project at Niagara Falls in June... 
Architect Carl Koch spoke to the 
Boston Section (Ralph Wentworth) 
in April on design trends in modern 
living . . . First ladies’ night of Central 
Illinois Section (M. S. Peters) heard 
Beth Peterson, Du Pont, bs —— 
aspects in devel ent synthetic 
fibers . . . Ladies’ 1 night meeting at 
Bartlesville Section (A. J. Andrews) 
in May was taken on a tour of Tahiti, 
when R. W. Thomas, vice president 
Phillips Petroleum, descri his trip 
there . . . A run-down on new lube 
oil facilities at Shell’s Wood River re- 
finery was given the Alton-Wood 
River Section (A. W. Frazier) in 
March . . . Fairfield Country Chemi- 
cal Engineering Society (William J. 
Quinlan) listened to a lecture on space 
technol in May. H. Grosch, Mili- 
tary Products Division, IBM, spoke. 
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NORWALK COMPRESSORS 








This Norwalk compressor, installed in 1908, is in an acety- 
lene manufacturing plant in the midwest, is still in operation. 





Factory view of current three-stage acetylene com- 


pressor, as manufactured by Norwalk Company. 


Every Norwalk compressor is test-run at the factory, 
then taken down for complete inspection before re- 


assembly and shipment. 


Norwalk makes compressors from single stage to six 
stages, from 125 to 25,000 psi pressure, for gases listed 


below: 


ACETYLENE HCL 

AIR HELIUM 
ARGON HYDROGEN 
CERTAIN HYDRO CARBONS stiiiiae 

CO and CO2 

eneaen NITROUS OXIDE 
ETHYLENE OXYGEN 


For full details, write for Catalog 44 


NORWALK COMPANY INC. 


SOUTH NORWALK, CONNECTICUT 


ESTABLISHED 1864 
For more information, turn to Data Service card, circle No. 72 
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FOR PROPELLANT. -- 
OR PLASTISOL 


(\ DOUBLE PLANETARY 
Change Coan Mixers give 
better mixing in less time! 
nt Hhcohobe solid 


propellant 
plant in Elkton, Md., this Ross 
#130CDM variable speed 100 








Mixer furnished -o 
leading concern for 
mixing plastisols of ge types ranging vp 
to 200,000 tipoi reports Mixer 
 areeaman be teen le abe weal: Guan tel 
batch only 15-20 minutes; while the quality of 
mix and dispersion is so high that the final prod- 
vet is obtained in the Mixer clone — without 
further processing through a Three Roll Mill as 
was previously necessary with other Mixers. 


— Jacketed cans 















charge, 
vacuum tigh 
covers can 
provided. 
---or any 
other heavy 
paste material. 
On paints, 
inks, phorme- 
ceutical prod- 
vets, caulking 
compounds, 
and other sim- 
ilar materials, 
the Ross Double Planetary Change Can Mixers 
mix and disperse up to 30 times faster than 
other Mixers. 
Mixers available in 1, 2, 3, 4, 6, 8, 12, 20, 25, 
65, 85, 125 and 150 gallon sizes. Write for com- 
plete information on these or other types of Ross 
mixing, grinding or dispersing equipment! 


CHAS. ROSS & SON CO., INC. 


leading mfgrs. of wet or dry grinding Mills, 
Kneoders and Mixers of all types — since 1869. 
148-150 Classon Avenue 
Brooklyn 5, N. Y. 
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Professional Progress 


Award to Marshall 


William R. Marshall, Jr. has been 
named the 1959 recipient of the A.I.- 
Ch.E. Professional Progress Award. 
Marshall, associate dean of the Uni- 
versity of Wisconsin College of En- 

g, and ame of 


Wisconsin’s agg nt 
Station, won prove By or “out- 


standing progress in the field of 
ical engineering.” 

Marshall, who has been on the 
faculty of the university since 1947, 
has been in charge of graduate re- 
search and coordination of research 
activities in the field, in addition to 
his regular teaching duties, and his 
post with the Experiment Station. 











The educator is co-author of a text- 
book illustrating applications of = 
ferential equations to chemical en 
neering problems, and author of 
drying section, Chemical Engineers’ 
Ha . He has also authored or 
co-authored more than thirty research 
papers. In 1953, Marshall was 
sented with the A.LCh.E. William 
Walker Award in recognition of his 
outstanding technical papers on re- 





REMEMBER 


pack more 


\prenere 


performance 
into every 
application 


fi hit , 


GET THEM 


GREENE, TWEED & CO: 
North Wales + Pennsylvania 


For more information, circle No. 29 








You Get Things Done With 
Boardmaster Visual Control 





yy Gives Graphic Picture of Your Operations— 
Spotlighted by Color 

vy Facts at a glance — Saves Time, Saves 
Mony, Prevents Errors 

vy Simple to operate — Type or Write on 

, Inventory, 
Scheduling, Sales, Etc. 

ve Made of Metal. Compact and Attractive. 
Over 350,000 in Use 


Complete price $49 5° including cards 
FREE 24-PAGE BOOKLET NO. BE-50 
Without Obligation 
Write fer Your Copy Teday 


GRAPHIC SYSTEMS 


55 West 42nd Street © New York 36, N.Y. 
For more information, circle No. 77 
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of a new principle, uct 
or i a gL eee 
will be presented at a ceremony dur- 
ing the Annual Meeting of the Insti- 
tute in San Francisco in December. 
Marshall will deliver the main ad- 
dress. 





E. M. (Matt) Jones has 


ee ones su 

tendent in Texas s sty- 
Tae ted. test Cleside waite’ Jone 
joi Monsanto in 1946 at the Wil- 
iam G. Krummrich Plant in Lllinois, 
and transferred to Texas City in 1947. 
He has for some time been chairman 


editorial field, will establish the first 
eastern editorial office for the publica- 
tion. He was formerly editor of CEP. 


Marty becomes manager of 
Dewey & Almy’s new Owensboro, 
Kentucky, plant. Marty has been man- 
ager, Department, Or- 
ganic Chemicals Division. He joined 
the company in 1950 as process devel- 
opment engineer. 

continued on page 146 
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PNew AG 


Q-SERIES ' 
TWO-STAGE 


Diaphragm Compressors 








Q Series Compressor 
(4 models availabie) 

Performance 
Re 0 to 250 p.s.ig. 


Discharge. . . 1,000 to 5,000 p.s.i.g. 
Capacity..... 0.25 to 4.25 s.c.f.m. 


Advantages of Vertical Head Design 
High overall compression ratio 
Space saving 


These laboratory and pilot plant two- 
stage compressors have a built in re- 
lief valve in each head. The stainless 
steel heads are water cooled when 
necessary. Furnished complete with 
explosionproof motor, belt guard, hy- 
draulic reservoir, interstage pressure 
gauge and rupture assembly, steel 
base, pressure gauge, suction and in- 
terstage filters and all necessary piping. 


Write for Bulletin 5 C for Series Q data. 


Ask about other PPI 1 to 4 stage compressors. 


PRESSURE PRODUCTS INDUSTRIES, INC 





Fer mere infermetion, circle Ne. 5 
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Which Water Treating 
Equipment Will Best 
Fit the Job? 















* Zeolite Water Softeners 
* Demineralizers 

® Dealkalizers 

® Deionizers 

® Filters 

® Purifiers 

® Degasitors 

* Deaerating Heaters 

© Water Treating Chemicals 














If you are confused about the 
many ways to treat water, this 
new bulletin will help you de- 
cide which is best for the job. It 
describes the various equipment 
used in treating water and what 
each is designed to do. Known 
for quality, dependability and 
advanced design, this equipment 
is based upon 50 years experi- 
ence. For practical guidance in 
its proper application, the serv- 
ices of the Elgin representative 
nearest you is yours for the 
asking. 

For a copy of our new 
booklet or to have our 
nearest representative con- 
tact you, simply mail the 
coupon. 

ELGIN SOFTENER CORPORATION 
182 N. Grove Ave., Elgin, Ilinois 


Representatives in Principal Cities 
In Canada: G. F. Sterne & Sons Lid., Brantford 


) Send your new 24-page Bulletin 615. 1 
| [] 1 checked, have your representative | 

















By 





contact me. 
: Company Name 7 
Street and Number | 
City and State | 
l 


Mail to- Elgin Softener Corporation, 
182 N. Grove Ave., Elgin, illinois “fs 


For more information, circle No. 1 
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James B. Weaver I 
received the AACE 
“Award of Merit” for 
1959. The citation was 
for his outstanding work 
. in preparing an annual 
bibliography of cost engineering arti- 
cles, ks and other pubiications. 
Weaver's first cost bibliography a 

peared in 1954, and covered the field 
of cost publications in the chemical 
industry from 1923. He has also 
written articles on cost, profitability, 
and cost engineering for publications. 
Weaver is manager, economic evalu- 
ation, Atlas Powder, Wilmington, 
Delaware. 


Other members of the Institute 
honored at the AACE annual meeting 
in June were: O. T. Zi 
chairman of the Department of Chem- 
ical Engineering, University of New | 
Hampshire, and Irvin Lavine, Indus- | 
trial Research Service. They were 
awarded Life Memberships in the 
organization. 








Chalmer G. Kirkbride (r) is congratu- 
lated by R. Kistler, president of Beaver 
College, at the commencement exer- 
cises of the College, after receiving 
an honorary Doctor of Science degree 


for outstanding achievement in the 
field of science and research. Kirkbride, 
executive director research and engi- 
neering, Sun Oil, and president, Avi- 
Sun, delivered the commencement ad- 
dress to over 100 students. 


Kenneth Alan Smith has been award- 
ed an American Viscose Corp. Fellow- 
ship at MIT. The grant, one of six 
fellowships and sixteen scholarships 
established by the company, will be 
used to further his study of chemical 
engineering during the academic year 
1959-60. Smith received both his SB 
and SM degrees from MIT. 








continued on page 150 


PUT IN A FILTER 
THAT USES ONLY PAPER! 


THAT WOULD BE se 
7 EATON-DIKEMAN FULTER ‘ 
PAPERS, OF COURSE. 





THEYRE SAVING US DAYS AND DOLLARS, 
TOO. OUR THROUGHPUT IS NOW FAR 





YOU CAN'T BEAT E-D FUTER 
PAPERS FOR QUALITY AND 
RELIABULITY . MADE FOR EVERY 

REQUIREMENT. CUT AND 
PUNCHED TO FIT YOUR 

Me) FILTERS. WRITE FOR 

FREE SAMPLES. 


EWD THE EATON-DIKEMAN CO 


For more information, circle No. 74 
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PROGRAMMER 


Engineer or mathematician 
experienced in programming 
digital computers for Chem- 
ical Engineering calculations 
including distillation, fluid 
flow & heat transfer. 
Individual will be respon- 
sible for all such activities in 
the New York office of the 
Foster Wheeler Corporation. 
Forward Your complete resume 
indicating your salary require- 
ments to: 


Mr. D. Lotufo 


FOSTER WHEELER CORP. 


666 Sth Ave., New York 19, N. Y. 





SITUATIONS WANTED 
A.L.Ch.E. Members 


CHEMICAL ENGINEER—B.Ch.E. Four years’ 
experience in polymer research and develop- 
ment including ag ay compo: 

and physical testing. re challenging po- 
sition Northeast. Dex e8. 


CHEMICAL ENGINEER—B.Ch_E. at C.C.N. Y. 
1954. Tau Beta Pi. Working on M. 8. at 
night. Single. Age 28. Experience: two years’ 
production, two years’ development. Desire 
position in plant design, process develop- 
ag or pilot plant. Available immediately. 
Box 7-8. 











CHEMICAL _ ENGINEER—B. ChE. 1951, , Age re 32. 


catalytic processes, recovery systems. Desire 
posi 


CHEMICAL ENGINEER—PROCESS DEVELOP. 
MENT AND EVALUATION-—S.B. and Ch. z 
Five years’ of intensive 
ence in process design and evaluation, re- 
search and d ent, and operation of 
chemical plan 
staff engaged in process development. 
28, married. Middle Atlantic or New Ens. 
land States preferred. Box 9-8. 
PLANT PLANT MANAGER—B.S.Ch_E., age 36. Desire 
responsible position in management of 
or food plant. Twelve years’ su- 
and management experience. Re- 
quirements $13-15,000; prefer Chicago area 
Box 10-8. 











CHEMICAL ENGINEER — 30, PhD. PE. 


organic field, college instructor, seeking re- 
sponsible assignment with opportunity. Min- 
imum salary of $12,000. Box 11-8. 


(Continued on page 148) 








CLASSIFIED SECTION 


Address Replies to Box Number core of: 
CHEMICAL ENGINEERING PROGRESS 
25 West 45th Street 
New York 36, New York 


SITUATIONS OPEN 


CHEMICAL ENGINEERS 


Outstanding career opportunities 
in Petroleum for YOU... 


if you have a B.S. or higher degree and one 
to five years of experience in development, 
pilot plant operation, process design, 
process trouble shooting, refinery process 
engineering, economic studies or related 
work activities. Age range... 22-32. 





Choice positions open in Cleveland, Toledo and Lima, Ohio 


WRITE TODAY! CLYDE A. BRUGGERS 
Send detailed resume of your 17378 Midland Building 


education, experience and personal Cleveland 15, Ohio 
data to: 


There’s a bright future waiting for 
the right men with 


THE STANDARD OIL COMPANY (onto) 





DEVELOPMENT ENGINEER 


Mechanically inclined chemical engineer or process minded mechanical 
engineer to select, design, develop, evaluate, and prove out chemical process 
equipment and devices for experimental and production use. For expan- 
sion of the small high-caliber engineering development group of a leading 
manufacturer of chemicals and polymers. 


Gives opportunity for recognition and broad professional development. 
Work involves a variety of projects in cooperation with experienced pro- 
fessionals in all departments combined with excellent assistance from 
technicians and ample opportunity to assume full responsibility for your 
projects. Recent graduates considered. Send resume to: 


M. C. Bennett. 
NAUGATUCK CHEMICAL DIVISION 


United States Rubber Company 
ELM ST., NAUGATUCK, CONN. 
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An Invitation To Join 
ORO...Pioneer In 
Operations Research 


Operations Research is a young science, earning recog- 
nition rapidly as a significant aid to decision-making. It 
employs the services of mathematicians, physicists, 
gists, and others working on teams to synthesize all 
phases of a problem. 


At ORO, a civilian and non-governmental organiza- 
tion, you will become one of a team assigned to vital 
military problems in the area of tactics, strategy, 
logistics, weapons systems analysis and communications. 


No other Operations Research organization has the 
broad experience of ORO. Founded in 1948 by Dr. 
Ellis A. Johnson, pioneer of U. S. Opsearch, ORO’s 
research findings have influenced decision-making on 
the highest military levels. 


ORO’s professional atmosphere encourages those 
with initiative and imagination to broaden their scientific 
capabilities. For example, staff members are taught to 
“program” their own material for the Univac computer 
so that they can use its. services at any time they so 
desire. 

ORO starting salaries are competitive with those of 
industry and other private research organizations. Pro- 
motions are based solely on merit. The “fringe” benefits 
offered are ahead of those given by many companies. 


The cultural and historical features which attract 
visitors to Washington, D. C. are but a short drive from 
the pleasant Bethesda suburb in which ORO is lo- 
cated. Attractive homes and apartments are within 
walking distance and readily available in all price 
ranges. Schools are excellent. 


For further information write: 
Professional Appointments 


OPERATIONS RESEARGH OFFICE 


[oORO| The Johns Hopkins University 


6936 ARLINGTON ROAD 
BETHESDA 14, MARYLAND 
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SITUATIONS OPEN 
(continued from page 147) 


CHEMICAL 
ENGINEERS 


Immediate o ings are available 
for B.S. & M. emical Engi- 
neers with 0 to 6 years experi- 
ence, to work on process improve- 
ment studies in Borax refinery at 
Boron, California. 


Experience in process design, 
pilot plant and plant operations 
preferred. nts will in- 
clude test work on operating 
a, process design studies, pi- 
plant operations, construc- 
tion, supervision and start-up. 


Permanent position. General res- 
ume of education, experience and 
salary requirements in first let- 
ter. All replies will be held in 
strict confidence. Send resume to 
attention of: 





LYMAN S. STANTON 


U.S. BORAX & 
CHEMICAL CORP. 


BORON, CALIFORNIA 














SITUATIONS WANTED 
A.l.Ch.E. Members 
(continued from page 147) 
SENIOR CHEMICAL ENGINEER—Twenty-one 

staf 





manufacturer in ey of technical di- 
rector or equivalent. 12-8. 





ment potential along lines of present pos 
tion and/or production supervision. Prefer 
South or Southwest U. S. Box 13-8. 


SEEKING BROADER RESPONSIBILITIES — 
professionally licensed chemical engineer, 
M.S8c., 1949; M.B.A., 1958. Ten years’ diversi- 
fied experience process, project development, 

economic evaluation, production 
; fine chemicals, petrochemicals. 
—, Prefer company offering profes- 
opportunities located in New 
ork Metropolitan area. Box 14-8. 


CHEMICAL ENGINEER—B.S.E. (ChE), M.S. 








in U. S. A. or Canada. Age 35. 
Married. Box 15-8. 


ENGINEERING SALES—Age 40. Fourteen 
F esign 





Philadelphia . 
local A.LCh.E., section. Box 1 
(continued on page 149) 
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Chemical P CHEMICAL 
emica rocess DEGREE 
’ 
icin, ‘Wiest cwooes || ENGINEERS 
sign ngimeers ONLY 
Our continuing growth has created two high level openings in and CHEMISTS 
our engineering department. 
Minimum Qualifications: 8.S. in Ch.E. with 7-10 years experi- . 
ence in process design, economic evaluations, and interpretation Our needs are in: 
of pilot and plant eperating data. Must be well versed in all chem- 
ical calculations. Basic knowledge of instrumentation desirable. . 
- vain pat PRODUCTION — in-plant prod- 
beral employee benefits relocation expenses " 
uct development on linoleum 
stating salary FOOD MACHINERY & CHEMICAL CORP. || “P*"* *°¢ voy" “is 
requirements to "|| RESEARCH — fundamental and 
— fund tal 
Mr. A. W. Tramel Box 8127, South Charleston 3, West Virginia si 
aon : long-term studies on polymers 
leading to the development of 
synthetic resins, rubbers, plastics, 
plasticizers and similar materials. 
CHEMICAL ENGINEER or CHEMIST— ACADEMIC POSITION Chemical-Nuclear ° . ° . 
QUALITY CONTROL MGR—PLANT MGR. Engineering. | Teaching “duties primarily in Included will be investigations 
—assT. nuclear technology Department o: : 
—PROCESS ENGINEER Chemical ~~ A 4 building and of polymer structures, stu—ies on 
Rapid-growing producer of PVC RESINS ‘acilities now being planned. Requires man ivi 
& COMPOUNDS vecated in Central New — least master’s degree a —— foams and surface activity. 
Jersey offers several interesting oppor- as tructor or assistant p: essor. n- 
tunities (Compensation commensurate to quiries should ressed to: Dean J. R DEVELOPMENT — new product 
ability and experience): Bradford, School of Engineering, Texas ° 
CHEMICAL ENGINEER or CHEMIST Technological College, Lubbock, Texas. and process development on in- 
with Vinyl Pilot Plant experience, to s H ‘ 
assume ful charge of vinyl resin de- sulating and acoustical fiber 
velopment. ‘ . 
QUALITY CONTROL MANAGER to board, paint and surface coat 
a ae ee ee iy CHIEF CHEMIST ings, plastic binders, and rub- 
vinyl compounding, and vinyl sheeting. Outstanding opportunity for Chemist or ber compositions. 
PLANT MANAGER experienced in all Chemical Engineer with viscose back- 
phases of Vinyl Plastic Calendering. s and 
ensiiont guewth enpestuntties fer enal- ground to direct functions of plant Openings on Bachelor, Master 
ifed man. laboratory and quality contre! depart- Doctorate levels. Experience mot re- 
ASSISTANT WORKS MANAGER ex- ment at North Little Rock, Ark. : 
Perienced in PVC ky ~-~- and plant " ? 
Saisictinet “ria domoosinied oe: | | | Zur stimulating and chaning von | |} 7% 
utive ability. ee ~~ 
PROCESS ENGINEER (with defnite sonal and professional growth with the LOCATION—Lancaster, Pa. 
leadership ability) experienced in PVC world’s leading manufacturer of Non- : 
product and process improvements. Woven Fabrics. Send detailed resume or request 
Inquiries are invited from qualified appli- : icati ’ 
pn ge ~$-~ —_ Send resume and salary requirements to: application to 
we prefer to negotiate in mutual confi- Director, Selection and Training WwW J VAN PELT 
dence. Write Box 1-8. CHICOPEE MANUFACTURING CORP. indy 
New Brunswick, N. J. 
mstrong 
coen Ccomrany 
ssid tanita SITUATIONS WANTED ameastse. Pa. 
Two to ten years’ experience in process A.L.Ch.E. Members 
eng . vanc egree Dp erred. ; ued from 
Responsibilities will include process im- (contin page 148) 
Provement and economic studies, prelimi- 
nary process design and process develop- PRODUCTION ENGINEER —BChE. 1951. 
ment, all related to the manufacture of Pamily, veteran. Specialist in pyrotechnic 
ce and other fibers and by-prod- and explosives (ordnance) design, develop- 
ucts. Good growth opportunity with «a ment and production. Presently engaged in 
company which has diversified interests missile development and production. Desire 
= is - - ~K. a — SP ——- —— - ~ 3 a Position in 
‘ cellent salary an ringe management. $10. inim Box 17-8. 
benefits. Please write giving a detailed — oo URNINEN-VESSIEE 
resume including personal characteristics. “JUST AN ENGINEER’’—Chemical engi- POSITIONS 
background and experience to the Per- p weg 5 oguiaten utilizing eight years of MILLING iv 
sonnel Manager: versified experience, combined with 
Gen lds (A = = agement activities. Company must be Mechanical, Chemical and Extractive Me- 
“go! aces”. MIT., Alexander Hamilto ists with 
P. o. Box 1076 Registered. Box 18-8. amiiton tallurgical Engineers and Chem ¥ 
= good qualifications and 0 to 6 years of 
CHEMICAL ENGINEER—Bench and pilot-scale 
process or equipment research and develop- experience to work in Colorado Opere- 
—_. orn FF , —- tions. Send resume and copy of college 
tine problems. Capable literature, design, transcript to: 
operation, and supervision. Six F 
years’ diversified experience. Box 19-8. 
SPECIAL NOTICE CHEMICAL erowans— is Ch.E., _1987. PE Union Carbide Nuclear Company 
Three t transf ence: al 
Effective July 1, 1959. Members of the cooled 4 exchangers, “tree mand forced Division of Union Carbide Corporation 
American Institute of Chemical Engineers convection, some boili 
in good standing are allowed TWO sixline cooling system analysis. "Desire Position vost € os S© 
Situation Wanted insertions (about 36 tunities, Prefer ‘Pacific Southwest, Others Grand Junction, Colorado 
words) free of charge per year. considered. Box 20-8. 
(continued on page 150) 
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Make pH, Chlorine, 
Phosphate Tests in Minutes 


Here’s a really fast way to get data 
for trouble-free chemical processing, 
water purification, and waste treat- 
ment operations. Taylor Compara- 
tors give you quick, accurate pH, 
chlorine or phosphate determinations 
that help you control many chemical 
processes. To test, just fill the middle 
test tube with treated sample and 
move color standard slide across until 
colors match. You then read values 
direct from the slide. The entire 
operation takes only minutes. 








Make fast, 
accurate tests 
for color, am- 
monia, nitrite, nitrate, 
chlorine, total iron, man- 


ganese, silica, copper, fluoride, bro- 
mine, aluminum, nickel and low 
| chromate simply by using separate 
| color standard slides with basic set. 





Contains color 

standards covering the 0-10 

ppm range which can be extended by 
diluting the sample. 


All Taylor liquid color standards 

carry an unlimited guarantee against 

fading. Use only Taylor reagents and 

accessories with Taylor Comparators 

to assure accurate results. 

SEE YOUR DEALER for Taylor sets or 
immediate replacement of sup- 
plies. Write direct for FREE 





W. A. TAYLOR © 


N LANE @ 


For more information, circle No. 20 
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> people 
from page 146 


Mack Atcheson promoted to assistant 
operating manager, E] Paso Natural 
Gas ake cts. Virgil A. (Nick) John- 
son succeeds him as chief engineer 
of the Texas firm. 


T. Q. Eliot named manager, Process 
Development Department, Texas Bu- 
tadiene and Chemical, Houston. 


b> people in marketing 


George R. Brockway has 
been appointed president 
of The Vac-U-Lift Com- 
pany (Siegeler). He 
come to VecU- Lift from 
Rapids-Standard, where 
he was vice aes vag The Page 


Illinois, manufacturin 

pointed David Van tae to the 
management staff as advertising and 
sales promotion director. Van Sluyters 
has an extensive material handling 
background. 


James D. Hembree appointed to a 
new post in the Chlor-Alkali Sales 
Department, Dow Chemical. He is 
product manager, Solvents Section. 
Hembree, who has been with the com- 
pany since 1952, will work out of the 
Midland, Michigan, office. 


Addition to the Sales- 
Service De ent at 
Lawter Chemical is 
James F. Hall, Jr. Hall 
will divide his time be- 
tween Chicago and 
Washington, acting as contact with 
governmental agencies. 


Earl Carr will head new chemical 
division set up by Denver Equipment 
Co. The sewage division of Deco 
has been incorporated into the new 
section. 

Edwin W. Vereeke has 
been elected president 
of Heil Process Equip- 
ment. Vereeke, who 
joined the company in 
1946 as an estimator, 
succeeds Carl E. Heil. The founder 
and former president was elected 
chairman of the Board of Directors. 


E. A. Stafford has become plant man- 
ager of Buckeye Cellulose’s Memphis, 
Tenn., pulp manufacturing unit. Staf- 
ford, who Es been with Buckeye for 
seven years, was in charge of process 
development work in both wood and 
linter cellulose pulps in the company 
Technical Division. He is hooey 
of the Memphis Section of 








SITUATIONS WANTED 
(Continued from page 149) 
CHEMICAL ENGINEER B.ChE. 1952. As: 





roject engineering, 
Sion and "operation, quality couteel. Address 
Box 21-8. 


EXECUTIVE CHEMICAL ENGINEER—Age 39. 
P. E., Eighteen years’ operations manage- 
ment, corporate development and engineer- 
ing. Desire management position large 
company or senior management small com- 
pany. Minimum salary $15,000. Box 22-8 


CHEMICAL ENGINEER with Master of Petro- 
leum Engineering-Refining. Eight years’ ex- 
perience in petroleum and petrochemicals 
industry. Experienced in equipment design. 
— and trouble shooting. Desire posi- 
tion with expanding chemical or engineering 
firm. Prefer metropolitan area. Box 23-8. 


CHEMICAL ENGINEER—Ph. D. Twenty years’ 
experien als, 








ce ° or- 
ganic chemicals, detergents, glyceride oils, 
polymers; all phases of technical activity. 
both supervisory and independent work. 





























A Preprint of all SITUATIONS WANTED 
mailed directly monthly te theu- 
of personne! and recruitment officers 


CLASSIFIED SECTION RATES 


Advertisements in the Classified Section are 
payable in advance at 24c a word, with « 


ber counts as teo words. Advertisements 
average of about six words a line. Members of 
=e American Institute of Chemical Engineers 
good stand: are all d two six-line 
Situation Wanted insertions (about 36 words 
each), free of charge # year. Members may 
enter more than two insertions at half rates. 
Prospective employers and employees in using 
the Classified Section generally agree that all 
communications should be acknowledged as 
@ matter of courtesy but recognize circum- 
stances where secrecy must be maintained 
Answers to advertisements should be addressed 
to the box number. Classified Section, 
Chemical Engineering Progress, 25 West 
45th Street. New York 36, N. Y. Telephone 
COlumbus 5-7330. Advertisements for this 
section should be in the editorial offices the 
10th of the month preceding publication. 


Classified ... 
EQUIPMENT SECTION 


$3,000,000 LIQUIDATION 
CHEMICAL PLANT—Orange, Texas. Type 
316 stainless steel reactors, tanks, heat 
exchangers, columns, pumps, crystallizers, 











etc. 
Send Fer List 
PERRY EQUIPMENT CORP. 
1427 N. 6th St. Phila. 22, Pa. 
POplar 3-3505 
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DEAN THERMO-PANEL COIL 
TAKES THE PLACE OF 


PIPE COILS 


Ves, the old- 
fashioned pipe 
coil is obsolet 






©. 
The melting 
tank at the right, 
for instance, ap- 


plicable to many 
services in the 
chemical indus- 


try, is on 
the bottom and 
by 


ay) CO0L 


More efficient. More economical. And 
what's more, the heating is from the 
OUTSIDE. 

Below you see a panel section for 
a vertical CY” INDRICAL tank. Also 
for heating from the OUTSIDE. 8u- 
perior in EVERY way. 


Learn all 
about this 
modern Dean 
product. Get 
complete data 
and prices on 
the newest 
models which 
assure 
INCREASED 
capacity 
Patented and 
Patents Pend 
ing. 


Backed by 24 Years of Panel Coil Mansfactering 






























FLEXROCK TEFLON* 


PACKING no. 405 


Constructed of fine Teflon fibers tightly 
braided over « resilient core of glen 
fiber and impregnated with Teflon. Fier 
rock 405 is an exceiient chemical packing 
” ts specially « ded tor we 
agelest concentrated acids such as wwi- 
phuric altric, sodium hydroxide; aikalles, 
etc. Plexrock 405 Teflon Packing has + 
marimum temperature range of S00°F.. 
and comes in sizes of 5/16" to |". Smatier 
sizes available with solid core. 





*DePest’s trade same tor 
letrafcervet hyione 
MAIL COUPON 


FLEXROCK COMPANY | 
Mechanical Packing Div. | 
3601 -J Filbert Street, | 
Philadeiphic |. Penne. 
Please send additions! in- 
formation on Flexrock 405 | 
and other Teflon Packings. | 


ne | 
| I sinc cnsen aes © 
| I lie aeaaal State | 
Name Titte 
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News and Notes 


of A.I.Ch.E. 


for a long-drawn breath of 
the offices of the A.LCh.E., because 


engineers as their contribution to the 
new United Engi g Center soon 
to be built in New York was the goal 
just passed—$300,000. 

This achievement a be the 
source of a deal of pride to all 
chemical pa an whether members 
of the A.I.Ch.E. or not, whether con- 
tributors to the fund or not, for it 
means that we are the first society to 
reach the goal assigned for its mem- 
bers 


Great thanks is due to the ca 
and solicitors in the fund drive; 
without exception the Local Sections 
turned in wonderful results, and as 
of the end of June twenty-six sections 
had achieved one hundred per cent 


or more of the amounts that they were 
asked to raise. Some sections achieved 
really amazing performances. The 
Southern Nevada Section collected 
291% of its quota—almost three times 
what it was asked to raise—followed 
by Detroit with 241%, Southwest 
Louisiana with 232%, and St. Louis 
with 208%. In addition to the thanks 
that go to the captains of the drive, 
such leaders of drives as Sid 
Kirkpatrick and Walt Whitman, who 
headed the Special Gifts Drive, and 
Don Katz, president of A.I.Ch.E., who 
was Chairman of the Member Giving 
Campaign, deserve a special nod. 
Meeting this first quota, however, 
does not: mean that campaign is 


152 August 1959 


societies must in any event try 
to raise more than their ge, cats, 
inability to meet 
transfers out of the pro’ eo gy 


va he oo te env pede 


fall a Foam the sections with large 
enctiioned amounts ts about the possi- 


kee appadanh comrte 


a area make a 
jen | Sheds hae 


when 
the performance is finally evaluated, 








A.LCh.E. can feel that as the newest 
Founder Member of United Engineer- 
ing Trustees, we have shown + gan 
can more than pull our weight. 

John Fritz Medal—At the same meet- 
ing of the Executive Committee men- 
tioned above, an invitation from the 
United Engineering Trustees to par- 
ticipate as a fifth administrator of the 
John Fritz Medal was received. The 
John Fritz Medal was established in 
1902 in honor of a pioneer in the iron 
and steel industry and is awarded 
annually for “scientific or industrial 
achievement in any field of pure or 
applied science.” In the past it has 
gone to such men as Lord Kelvin, 
George Westinghouse, Alexander 


are D. L. Katz, G. E. Holivok, JH 
Rushton, and W. G. Whitman, and 
alternates to them are C. F. Prutton, 
R. P. Genereaux, D. M. Calkins, and 
B. F. Dodge. 


New student charter counselors—New- 
i Coun- 

of Mines, 

; University of 


versity of North Dakota, W. R. Kube; 
University of Texas, W. A. Cunning- 


New Local Section—A Local Section 
charter has been given to the chemical 
engineers in and around Longview, 
Texas, whose group will be known as 
the East Texas Section. 


Directory sw t—Late in July 
the Institute hopes that it will have 
in the mail a supplement to the 1959 
Directory, giving the latest and most 
up-to-date information on committees, 
Local Section officers, representatives 
to other groups. Owing to the fact 
that forms had to close early for the 
59 Directory, some of the wr ae 0 
were incomplete at — 

— this Supplement however we 
shall be able to inform Institute mem- 
bers of the latest information about 
our committees. 

Incidentally, any member of the 
A.LCh.E. who wishes a Directory 
merely has to drop a note to this office 
asking for one. 


National Research Council—Also ap- 
pointed by Council recently, to a 
three-year term as our tative 
to the Division of Engineering and 
Industrial Research of the National 
Research Council was W. R. Collings 
of Dow-Corning, a director of 
A.LCh.E. 

FJ.V.A. 
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How is your expansion 
program doing? Has it been delayed? 
Is it scheduled to begin soon? Regard- 
less of the time factor, Parsons’ 
Technical Planning Services* plus 
designt, procurement and construc- 
tion are available to Industry and 
Government with the future in mind. 
By taking advantage of these services 
now, your facilities will be ready— 
when you want them—where you 
want them—the way you want them— 


to put you one step ahead of the field. 


Sihsy OM Nak—t-hom 


*Technical Planning Services include Eco- 
nomic Studies and Appraisals, Geological 
Surveys, Raw Material Investigations, Site 
Selection, Master Planning, Research and 
Development, Pilot Plant Studies, and Crite- 
ria development. 

+Process, Mechanical, Electrical, Structural, 
Civil and other engineering services. 





aneand nour ideas 
THE RALPH M. PARSONS COMPANY 


ENGINEERS « CONSTRUCTORS 
LOS ANGELES 


For more Information, turn to Data Service card, circle No. 36 





TANK IS SO BIG it had to be built around four concrete pillars that are 
part of the building. Pillars, sheathed in stainless steel, act as baffles, 


50 horses kick up a flurry in this slurry 


“If there were a better way to keep 250,000 
gallons of cornstarch slurry from settling, 
we'd be using it,” declares Assistant Plant 
Engineer E. R. Peterson. 

He's referring to two 50-hp turbine-type 
LIGHTNIN Mixers that equalize this much 
slurry in two big surge tanks at Corn 
Products Company's sprawling Argo, 
Ill., plant. 


No steady bearing. Each stainless steel 
tank measures 41 feet in diameter. In each, 
a 6-inch rigidly coupled stainless shaft 28 
feet long drives the stainless four-bladed 
paddle. Despite their length, these shafts 


(_] Top or bottom entering; tur- 
bine, paddle, and propeller 
types: 1 to 500 hp (B-102) 


[] Top entering; propeller 
types: %4 to 3 hp (B-103) 


[] Side entering: 1 to 25 hp 


WHAT MIXING OPERATIONS 
ARE IMPORTANT TO YOU? 
You'll find a wealth of information 
on fluid mixing in these helpful 
bulletins describing LIGHTNIN 
Mixers: 


(B-104) 


[] Portable: Ye to 3 hp (B-108) 


run smoothly with no steady bearing or 
other support in the tank bottom. 

Operating 24 hours a day, seven days a 
week, the two LIGHTNIN Mixers require 
only a routine once-a-week maintenance 
che.’ . Assistant Plant Engineer Peterson 
doesn’t worry about parts replacement: 
all mixer components are standard and 
quickly available. Many other |iGHTNIN 
Mixers of all sizes and types are in use 
throughout the plant. 


What this means to you. An unusual mix- 
ing job? Yes—nearly every fluid-mixing 
application is special. That's why you're 


[[] Laboratory and small-batch 
production types (B-112) 

[] Condensed cataiog showing 
all types (8-109) 


([] Quick-change rotory me- 
chanical seals (B-111) 


Data sheet for figuring mixer 
requirements (B-107) 


Check, clip and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 199-h Mt. Read Bivd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ontario 


way ahead when you consult a specialist 
firm to answer all your fluid-mixing re- 
quirements. 


When you mix with LIGHTNIN Mixers, 
you know you have the right process 
answer. Results are guaranteed, uncon- 
ditionally. And you save on long-term 
operating cost, because every LIGHTNIN 
Mixer is built of standard components. 


For quick, competent help on fluid mix- 
ing that does what you want it to do, call 
in your LIGHTNIN representative now. He's 
listed in Chemical Engineering Catalog. 
Or write us direct. 


OPERATOR Bob Piper checks mixing pattern gen- 
erated by one of the two LIGHTNIN Mixers, in 
background. 


a — 
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